.

. individual access to computers. Workshop participants and Epe IRF '°3 .

\

.particular aspect 6f the social impact of:computers: (1) computer” t

.
. N
o .9 .

. ‘ ‘ _DOCUMENT RESUME a

ED 110 011 ‘ IR 002 279 ot

AUTHOR  Amara, Roy . : ‘ .

TITLE _Toward Understanding _the Social !npact of Computers. ‘

IFF Report R-29. . . ) ¢

INSTITUTION _ ‘Institute for the Future, Me.Lin Park, Calif. o

SPONS AGENCY P National Science Foundation, Washington, D.C. -

‘PUB DATE" ° May 74 . . N

'NOTE Wip. = .o :

AVAILABLE PROM Institute for the Future, 2740 Sand Hill Road, Menlo

. park, California 94025 ($10.00) e —

. BDRS PRICE MF-$0.76 PLUS ﬁ’ETlGE» HC Not hvailable from EDRé. '

DESCRIPTORS ~ Adult. Education; *Attitudes;. Computer’  Pnograms;
[ *Computers; Computer Science Education; Conference
: i Reports;. Decision Makiny; Electronic Data Processing;
1 Financial Policy; grutggés\épf Society); Puplic '

Opinion; Scientific Literacys.Simulation; Social o
. Attitudes; *Social Change; T:Ethiggical Advancement; e
. . *Values d Tl . -
IDENTIFIERS -+ Computer Literacy; IFF; *Institute For The Future .
ABSTRACT T ' , - e
AR suaparies of four.workshops sponsored by the

Institute For The Future' (IFF) are presented. Each focuses on a

models and simulations as aids to decisioh making; (2) the use of
computers in financiyl‘pperations;'(3) petceptions, attitudes, and
literacy regarding computers ﬁ"p., knowledge about the capabilitips .
and fimitation’s of computers in ‘meeting human needs); and (4)

staff conclude that there is a need for thg public to. acquire a . S ,
deeper understanding of ‘how computers affect the decisions . .
individuals and ordanizatiohs make, -the/gobds and serviges they .
produce, and the world that individualy perceive. It is also, ;
concluded that such iaproved understanding sust be acquired in the -
near future. A program of education r the public is .then proposed. . . .
(Author/DGC) =~ - . : ‘ . o :

. 1 4 -
. Wt . ] ‘

PR , L S S B ¥

§ L ).
~ B P . . .

ttttittttttttttttttqtttt&*ttt;tttttttttttttttt*ttttkttttttttttt*ttttttt
‘Documents qsquined by ERIC include many informal unpublished «*
a

*

{ materials not ailable from other sources. ERIC makes every effort
* +o obtain the best cqpy available. nevertheless, items of marginal
* reproducibility are often encountered and this affects the quality
* of the microfiche and hardcopy reproductions ERIC makes available. - *'
*®

* responsible for the quality of the original document. Reproductions

*®
*®

supplied by EDRS are the best that can be pade from the original., -

*
*®?
*
.yia the ERIC Document Reproduction Service (ED2S). EDRS is not . *
*
*
RRRRRRRE KRR RRRRREERRRRERRRRRRRRRR LR KRR AR KR KRR RRR KRR RR R AR R RRK KK

v

I

' R




v, .
: » . N J
' et . 2 o . 2 -
\ . % " - .
i \\ LY # . . : ‘
o N . e -
£
O Y . ‘ * sw o :
* i [ c \ ° :
—i f N v Yy . . .
» /. .
C: - 4 - “ 8 *
f . ’ > R >
% - : .
TOWARD UNDERSTANDING THE SOCIAL IMPACT OF COMPUTERS .
- 4 : . . .
A T
» -, P
\ .
. ] ) ' : .
‘ ) . . ) s s .
) . - ’ " [ -
. ° ° 7 R
s \q\ - ® i Y.
. * Roy Amara
- S . oY
N i . 3
» - = o . I s
N . . ."‘ * & ‘ / © - L
- . N I
e < * ] ) .
- ‘ S . , * s .
o - .
—~ % ~  %» o
» i . i 2
’ - ; ' - " ?
’ t
b . ‘. Supported by , . . e
: - National Science Foundation | ’ ’ .
Y, -, Grant Number GJ-37008 ¢ . - .
o, D) L3 [Ty N *
- - . * . a . hd
- ! - -«
. ¢ % . ) ' ¢
- ' : .
! LI ) .
' 4
- » h g . . . e 4
. M $ ) |
Lo~ . R . : . . ]
E- k¥ ' . cot . * , °
G\ . S . ' ! ¢
S~ . Institute for the Future ]
N Q . 2740 sand Hill Road - ¢
; Menlo Park, California’ 94025 ~
! - . 6~ 4 ) ?
m ) R /l A3 M -
0 ¢ . May 1974 .
L4 - .
i * ' “ Py
Y . - ) . . i ¢
. N * - . . &
< H o vsgmmor e . Report Ra29 resmison 10 REPROOUCE, 10
3 T oA T O - SOGHE ONLY FAS BFEN GRANTED BY
THIS DOCUMENT HAS BEEN REPRO lnskitw —
THE PERLON OF DRGS0 FROM ' - Clu X st |
IZATION ORIGIN e oTe AND ORGANIZATIONS
ATING 1T PO 10 ERIC AND OR( .
T e e OR OPINIONS . ING UNDER AGREEMENTS v;\;gcrrﬁg: :[
]

STATED DO NOT NECESSA iy
L
SENT OPRICIAL NATIgﬁAL 0’45701()?’;.0& E

110 ! ! [+ ‘
NAL INS Y MON OUTSIDE
EQUCATION POSI TION OR 'OLJCY

* R REPRODU
) o % i::YE"nE‘c SYSTEM REQUIRES P‘fgms
$10N OF THE COPYRIGHT OWNE

ERIC ‘ - : A

_\ . v ot . .
p




. .
- N
R ' »
/ v,

The Institute for the Future is an indebi":‘\xidcm Yesearch o:ganization,nfounded

as a nonprofit corporation for'work solely. in’l{he public interest. It is dedicated

exclusively to systematic and compreli@jsive’ study of the long-range future.

The Institute’s primary -aims, as formulated‘in’it§ Articles of Incorporation,

are fourfold: Lt A - .
* []

- -

A s

. | Tyl LN,
“. .to enldrge existing understandmg concerning techgological, environmental,

. ! and societal changes ang. their long-range consequences; to_develop new
y S j methodology to carry on such tasks; to make available without discrimjnation
. the results of such resedrch and scientjfic advagces to thiepyblic; and té.serve
S aw, as an educational and training center for sel;méersb Fea business, govern-
o y , ment, foundations, and u_n_ivg:fsities with respett to su Mescarch activities.”
L C e P . The Institute’s research $rogtam’ has two major compenents: development of
ot forecasting methods for.the analysis and ‘synthesis of potential futures, and
> . the application of such-methods to the proble,ms of society. Among thggeneral
- " areas of this research are the fufure state of the Union; thelinfluence of future —
. » ‘technological developments on societal trends; social intlicators dnd the quality .
- .o~ 0 . of life; and longrange urban.and aational planning, More specific topics have’
. 5‘; ’ .. “also been examined, shg:h, asthe future of Aiblsing, plastics, computers, com-
n munications, insurance, education, and employee henefits, Institute research
L : . gemerally is conducted by means. of .sugh futures-analytic techniques as the
o . . / Delphi method, cross-impact analysis, and simulation,*as well as tihe more
. T traditiogal methods of physical- &nd social-science research, :
¢’ e ¢ ' s . - : ' ! o » ) )
\ . b N @. ! .
. . ] . ,: . L4 . i t .
'! ’ “ 4
4 . . Yo
L4 Te . ~ 4 . h
. o K c ’ ) » .. - .
" * £ M < . ~ - .
‘ i v ¥ Ve ) ‘ ! '
« & RN ) ¢ P o 1, —
P2 4 ’ K
vh"g ’ . . 4 -
"o s oo .
SR ' ‘ 3/ -
. , ' L ’ ; .
3 . . . - .
o ‘. d . ',‘ Y o ’




(]

v

¥ CONTENTS

- A

PREFACE « o o o o o o o o s o o o e o o o u u o,

ACKNOWLEDGMENTS' « « « « o o o o o o o oen o o o s
. s ) . i
BACKGROUND AND PURPOSE, '« &« « « « o o o ove o o

A, Introduction . . & . ¢« ¢ ¢« 4 ¢ ¢ ¢ 4 o o o
B . T‘he PrObleII\'. Y .~ . . . . . . . . . . . . o .o Y Y
C. *The Choiges . . . «"v & ¢ 0 o o o700 o o
STUDY APPROACH X

B S S

A, Identlflcatlon of Critical Issues eve o o o s

B.

C.
™

Selection of’ Experts

Data Collection
Data Integration

" D.

1

)

III'

SUMMARY AND RECOMMEqDATIONs

A.,

' By

c.

:/

-

e o o s e,

Computers as Tools in Declsion Makihg . . .

Canputers as Elements in Oper

Camputers "as Shapers of Percept;ons, Behavior,

and Attltudes e e s o o s o o

Evaluation of Program Areas .

Program Impleméntation . . .
*

A\

Iv.

_

e

V.

o

~

ional Systems

WORKSHOP ON COMPUTER MODELING -AND SIMULATION

* D.

"AS AN AID TO DECISION MAKING

Ay Workshop Partivipapts . . . . . . . . . ...
B. Workshop Summary . . . . « « ¢ o b « & o7,
C. Candidate Program Areas . . « « « o« « o o o« o
p.* Summary and Discugsion of fnvited Papers . .
E. Gu1deline Questlons-for the Wbrkshop « s e w
' .
WORKSHOP ON COMPUTERS AND FINANCIAL PROCESSES . .
Ag Workshop artlc;pants S e e e e e e e e e e
,B. Workshop SWMMArg . « ~ « « o o o o o o o o &
C% Candidate Program Areas e e e e e e e e

Panel Reports e e e e e e e e e e e e
E. Preintegration Critigues .. . . . . . . ..
F. , Guideline Questions for the Workshop . . . .
e .
. . . iii K R

.
e o o vii
e o o 1
. o) 1l
e ¥
A 7.
o« o o 9
A 9
. . 10
. . . 11
e e o 11
. . o 15
.., 16
. .. 19
. . . 21
. . . 25
..L30
o . 2 33
-
.« o . 33-
. o o 33
. «'. 36
e o« 41
. . . 46
e o . 49°
. o . 49
. s . 49
. . « 52
... 55,
g e 69
o o o 12




L2
- » ] - .
. L] ’ . -]
\ ] b N " “’
. N / - ’ : P
] . -
'Q * o ‘ i
s - VI. WORKSHOP ON COMPUTER PERCEPTIONS, ATTITUDES, AND LITERACY:., . . 75
» - ’ - '
) ' A. Morkshop Participants . . % . . . . ... ... T
v Bl - Workshop SUWOATY + « & o v & 4 4 4 4 b WCe e, « e .. 15
. C. Candidate Program Areas . . . « « . . . = o « . c ... 18
D. Summary and Disgussion of Invited Papers . . . . v . . 80
E. Panel REPOItS . « 2 4 & o & % o o o o o o o o . e en. 84
—_— F. Guideline Questions for the WPrkshop e e e e e o o« 9
3
VII. WORKSHOP ON COMPUTERSgAND, INDIVIDUAL ACCESS .. . . ve o o4 93
r ] N
A. Workshop Participants . . . . . . . . ."% . .. s s o+ 93
B. Workshop Summary . . . . . . & ¢« v & 4 v v & e e« . 93
C.. Candidate Program AXeas . . . « * =« s o o o o o . v e . 96
D. Summary and Discussion of Invited Papers - . « e .. 99
. E. Panel Reports . =o', . & o o v v oo v w0 .. « « ... 105
F. Guideline Quest¥ons for the Workshop . . . . . e e . . 111
‘ r L ) 1 3
'APPENDIX A: FRAMEWORK FOR ASSESSING SOCIAL IMPACT e o, . 113
P - " ! ] LN '
‘ = APPENDIX B: BIOGRAPHIES..OF WORKSHOP PARTICIPANTS . .« o« » o 115
’ REFERENCES & ¢ 4 o &« ¢ o o ooe o, s o o o o o o o ...%131,
' - o M
o ~ - ’ /'3 - - . ' b
: - . B .
¢ - « . ’
o ‘ . -
1; . * ¢ “
. 1 _ s & »
: i . * - <« - - v \ .
/ ' ' ‘a4 e
- . : / v
: ’ » - : ’ ‘
,* N 1 ’ . o
. . t . '
. g L3
o ..' .p‘ J’ ,
3¢ ¢ o “ ’ .
f ~ *
“ S A O ,,. . - '
1 . .
. At . . . ° .
kel PR - N
4 ‘a - ’ a '
’ ° ' * . v .
s * \ ‘ .
‘ . . I ] .“
. .. . ! . ]
SRR * 6 |
o .-
iv .




N
+
k]
-
-
I

. ¥ - " .
. "
l LA i .

. In the spring of 1973 the Institute for the Futu e held a series of

. four workshops, * each focuslng on a partlcular aspect of the social ‘jmpact

¢ 'fv ] oﬁgcemputers" 1) computer models -and simulations as aids to ‘decigion

maklng, {2) the use of computers in financial operations; (3) perceptions,
attitudes, and literacy regarding computers (i.e., knowledée about the ca-
- pabilities and limitations of ‘computers in meeting human. heeds); and ()

individual access to computers. The collective purpose of these workshops

. was twofold~ to define some of the most important. socletal issues stem-

r - ming from. the present and potentlal uses of compubers, and to formulate an

effec;;zedfrpﬁfan of study, tesearch and demonstratlon ‘for ach1ev1ng a
bette understandlng of 'these 1ssues. ' P L | ]
Thls report reflects the distilled and eollectlve.judgments of approx-
L * imately slxty WOrkshop partlclpants, supplemented by the research and anal*
ysL;.of the staff of the Instituté for the Future. It poses questlons rath-*
er than ptovides answers about the prefent and future socg?l lmpact of com-
‘ puters. These questions copvey two pr1nc1pal meSsages. The first is-an.
. . garly warning ef\the need -to ‘acquire a deeper understandlng of. h%w _compu-
» *ters affect the dec1s10ns we make), the goods and services we produce, and-
the world.We percelve& The second;message is an urgency to begin the job
of systematically acquiring this improuedounderstanding'now, before it is
too late. A program for doing this is formulated and proposed,hereln, the
. ‘estimated cost of- this program,is believed te compare very favorably w1th

the percelved societal bengflts of movxng'toward the develbpment of a more

humane and soclally useful computer techno!pgy. )

. B - .
- “ N by,
¢ » . K

Y - ‘e

e

‘ » - - . , 3

- . '"*A fifth workshop was 'held at the,end of the serxes to help inte rate
and evaluate the results of the four preceding workshopé
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I. BACKGROUND AND PURPOSE

A. INTRODUCTION C . . ,
\The need for understandlng the ways in which the future development
and uses of tecnnology may affect our lives has become urgently clear in
recent years. EqualIy apparent is the need for understanding how changes
in life style may, in turn, affeqt the futuie development and uses of tech-

,nology. What is not so clear,’ however, is how these understandings are
/ ’ [] .
Jbestsobtained. . .o : < . ‘

-‘?ﬁls sthdy ts an 1n1t1al effort toward acheving a better understand—

irdg of the social 1mpact of agr up of soclety s most perva51ve technolog1es—~
. computer and camputer-related t nologies; It does thlS by formulatlng a

'

program of retrospectlon, monltor}ng, experlmenﬁatlon, and’educatlony whlch
' b I3
is aimed at systematlcally achleV1ng an improved undeistanulng and at pro-

V1d1ng eéarly indicators of both problems and opportunltles. .

One is tempted to use the rubrlc technology assessment to help descrlbe

L4

!
what is belng attempted here. However, technology preassessment 1is *a more

approprlate ‘descriptor, for in fact, the groundwork has been lald 'for-a fo-

cused set of Masses'sments.**, , . e
' Literally ny ds of “different aspects of the potential impact of ~

computers on society might be identified and' explored. Since the detailed

assessment of any of these can be an expensive undertaking, it is necessary

! 4
a . . ———
f , . : ' = .

M -

B »

*Phe term is definea to include the computer and thé associated hard-
w'ayé and software technologiés surrounding its application; namely, input/
output devices, data banks, communlcatlons networks, programmlng\languages,
and so forth. : B 7

**National Acddemy 6f Engineering, Committee on Public Engfnegring Pol=-
icy, A Study of Technology Assessment, Report to the U. S. Congress House,
Committee on $cience and Astronautics (July 1969); National Academy of Sci-
ences, Technology: Process of Assessment and Choice, Report to the U.S.
Congress, House, Committee on Science and Astronautics (July 1969); and
Martin V. Jones, A Technology Assessment Methodology: Project Summary,

The Mitre Corporation (June 1971). .

" [} 4 [}




to establish a prioritg}ranking among the principal candidate research

P _areas. This preassessment study addresses precisely that problem:

Tne approach used in this preassessment effort resembles the approach

- that would be used in a full assessment study, but with two major differ-

\ ences: firs$, evaluations of potential impacts are used to séreen candi:

. date areas rather thar to study them in detail; and second, heavier relli—
ance is_necessarily placed on informed group judgments than on hard data.

One of the central concepts in establishing a priority ranking is that_

3 -of social impdct. . In the context of this study, emphasis was placed equal-

ly on the indirect and/or unzntended social consequences of computer tech~-

. nology axxi on the direct and/or 1ntended consequences. This concept guided

both the generation of candidate program areas and the assessment ‘of their

N . nl ©
: + cost-effectiveness. . . 3 .

. . Although the intuitive meaning of social impact is fairly clear, the
methods for assess1ng social impact operatignally are fay from being welk

- understood or developed.* 1In tnis study, social impacts potentially ascrib-

able to computers were characterized by a conceptual framework of three in-

teracting elements. Each element, in fact, y;elded a checklist of indica=
tors® that could be used to asseéss qualitatively the magnitude and nature pf .
possibie impacts. The first elementtof the framework represents the infoE-
mation sgsté% itself. Appropriate indicators for gauging changes’are data
rates, transfer paths, memor? sizes, and the like. 7The second element rep-- °*
resents the soczal sgstem to which the information system is linked. The
relevant indicators of cnange may be wealth, income, status, power, and so
fortn. And finally, the thiyd elcment is the value system. Impacts in.

" - -
'

’ N ! . -~

»

e N
*National Academy of Engineering, Committee on’ Public Engineering Pol- |
icy, A Study of Technology Assessment, Report to the U.S. Congress, House, }
- Commnittee on Science and Astronautics (July.1969); Hugh V. O'Ngill, A Téech- '
nology Assessment Methodology: Computer Communications Networks, vol. 3, |
MIR-6009, The Mitre Corporation (June 1971); Vary T. Coates, Technology and
Public policy: The Process of Technology Assessment in the Federal Govern-,
1 \ ment, vols. 1 and 2, Program of Policy Studies in Science and Technology,
The George‘Washington University (July 197.); and Robert T. Holt, "Antici-
pating the Social Consequences of Technological Change", paper read at the
Annual Meeting of the Division of Behavioral Sciences, National Academy of
Sciences, 19-20 May 1972..
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. . this area may make tnemselves felt as changes in prlvacy, choice, equallty

s of oppontunlty, and the like. (See.Appendix A.) °
B. THE PROBLEM - : i ,
_3 ' =*  Computer and computer-related technoiogies aretaffecting each of our

livés in many Subtle and not so subtle ways. Any number of meaburés can
be used to gauge these eifects. The most aggregated measures relate to the
size and rate of growth of the computer industry itself. Within approxi-
mately a"twenty—flve—year period, the industry has grown from virtual non-
= existence to one which accounts for well over 100,000 computers worldwide,
- valued in excess of $20 billion. The number of computers is expected to be

. a shade under 500,000 by 1985, * Wlth about two-thirds of these in use“1n

~ ..

c.-

the United States. 1In. .1970 the tptal ‘annual investment in thls area in the
United States represenkted about 0.6 percenf*of GNP; this is expected to

grow to about 1.4 percent of GNP by 1985, a threefold increase from 1970 in
- constant dollars.** It is widely speculated that the computer industry (in-
cluding related inforwation servrces) is ver& likely to be thé largest indus-
» try in the world by the tdn of‘the century, if not sooner. '
The present size and expected growth of the industry may indeed be

among the' poorest indicators of potential social impact. What is perhaps

more relevant is the aliost incredible pace of technological development.

The useé of a few measures wWill illustrate the point. 1In the past decade the - -
speed of computation (i.e., using électronic components only} has increased :
by a factor of ten every four years, while the size of electronic components
has,decreased by about a factor of teqsduring this period. What is even '

more striking is that the cost of raw computlng power has also decreased by

a factor of ten every four years.*** And it appears that all of these f

L .

*The most rapid growth is expected in minicomputers during this period.‘

- ®

i

**3, R, Salancik, Theodore.J. Gordon, and Neale Adams, On the Nature of
-‘Economic Losses Arising from Computer-Based Systems in the Next Fifteen
Years, Report R-23 Institute for the Future {(March 1972).

***paul Armer, The Individual: His Prlvacy, Self-Image and Obsolescence,
presented to the U.S. Congress, House, Committee on Science and Astronau-
tics, Panel on Science and Technology, Eleventh Meeting (January 1970).
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trends will be sustained’for the remainder of this decade--except that even

! more dramatic reductiqns in the siée:bf electronic components are in the
offing. It is difficult to éisualize‘the effect such equivalent changes--
particular 'those related to cost--might haw%<x1the deveidpment and appli-
-cation of other technologies. But perhaps they explain in part why compu-
ters have acquired a-foothold in an almost endless array of application
areas and why growth continues unabated in those areas in which they are. al-~
ready well egmablishedf It is, invﬁact, difficult to identify ‘any societal

. sedtor that is not either directly osfindirectly affected by the use of.
computers. ‘

' . The. motlvatlon for applylng computers 1n any partlcular sector usually .

stem$ from a desire tp reduce costs or lmprove efflclency. even though theSe -

objectlves are not al ays realized in- practrce.. In addltlon, the appllca-

s tlon of computers oftén makes it posslble Yo accompllsh tasks that would ng¥
have been otherwlse p%actlcal feasible, or safe--due to constralnts of ti A
or operat10nal complex&ty. But’ the indiréect effects thit computers produce
on the organlzatlons lﬂ winich tney are used are perhaps sen more important. .
Then, too, it is important to understand how computers are VLeXed‘and per— ‘N o

ce1ved by those individuals (e ge<, managers, emphoyees,‘and custhfns) whose

lives are touched by tnem. Few data are avallabie _concerning the mpact of
computers on organlzatlons--ln texms of changes 1n goals, comm nlcatlon pat-
terns, centrallzatren &r decentrallzatlon of deqlslon making, and so forth.

However, some rudlmentary data on the effects‘of computers on 1nd1v1dual

perceptions and attitudes do exist. . .ol . . . ' . .

“As might be expected, 1nd1v1dua1 perceptxons of, and reactlons to, com-
puters\are amblvalent. Positive attitudes genexally result frow viewing
computers in medical, scientific, and technical:applications. However, pre- ‘°
dominantly negative reactions are associated with the impact of computers -

on employment, privacy, depersonalization, and concentration of power.*
. -

*Time Magazine and American‘Federation of Information Prd&essing So-

cieties, Inc., A National Survey of the Public's Attitudes toward Computers

(New York: Time, 1971); Thomas L\ McPhail, "How the Public Receives the . .
Computer: Some 50c1al-Psycholog1&al Dlmenslons in Stanley Winkler, ed., s
Computer Communications: Impacts and Impllcatlons, Proceedings of the \
First International Conference on qomputer Communication, Washington, DC,
24-25 October 1972; and Stanley Rotpman and Charles Mosmann, Computers and -
Society (Chicago: Science Research\Associates, 1972), pp. 213-251.
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Most of these perceptions are not* yet well developed
/
deallng w1th the threats of unemployment. However,

vacy and depers nallzatlon are seeplng increasingly

, except possibly those

issues of personal pri-

into public conscious-

ness as a result of reported abuses_in.the handling of credit, health, and

law-enforcement |data. Perhaps less appreciated at this point is the ex-

tent to which cgmputers may facilitateithe acquisition, concentraiafn, and

e

manipulation of jpolitical or economic power.* - —

This is not| to suggest that no efforts have been made to assess the*
1mpact of comput rs; but rather that such efforts have been largely frag-
&ented uncoordlnated, and ad hoc. For example, 1n 1965 fhe Natlonal de-

fmlsslon on Technology, Autanatlon, and Economic Progress commis51oned some
short studies almed at explorlng the impact of computers on several ﬁpe-

\ cific industries.** In 1967 the flrst thoroughgoing study of prlvuqy was .
completed Qy A. F. Westin*** (suppo ted by a grant from the Carnegle Found—“
ation). More redently, in 1972 the results of a comprehenslve study were,
reported by A. F. Westln and M. Baker/(supported by the Natlonal A#ademy ‘
o¥ Sciences and the’ Russell Sage Fgundatlon) on the 1mpact of privacy and
due process on both manual ana COmputerlzed record-keeping processes.**** T
And in, the past year (l973),,both the Advisory Conmittee [to the Secretary
of the Department of Health Educatlon, and Welfare] on Automnated Personal
Data Systems and the Natlonal Ccmmlsslon on Crlmlnal Standards and Goals

-

have highlighted the basic issues' that must be resolved in connection with

the record-keeping functions of public agencies.***** fThese and related

*See Rothman and Mosmann, op. cit., pp. 243-245, for an :Lnterestlngﬂ
\account of tne use of computer data analysis 'in a political campaign.

\\ **Paul Armer, Computer Aspects, Sk Technolo&i al Chapge, Automation, and

» Economic Progress, Report to the Natignal Comm:Lsi;.,on on Technology, Auto-’
mation, and Economic Progress_(September 1965); and MerrilT Flood, Cémmer-.
cial Information Processing Network—-Pr spects and Problems in Perspective
(September 1965) . v

4

***Alan F. Westin, Prlvacy and Freedom (New~YoEk. Athenlum Publishers,
< 1967).

. '. ‘|
**&*a[lan] F. Westin and M. Baker, Databanks in a Free ‘Society (uew York: ﬁ
Quadrangle Press, l972?E : ‘s |

*****U S. Department of Health, ‘Education, and Welfare, Secretary s Ad~ :
v1sory Committee on'Automafed Personal ‘Data Systems, Records, Computers, .
and the Rights of Cltlzens,sDHEw Publlcatlon No. (0S)73-94 (July 1973).
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‘ ’
effo%ts‘ﬁave ser;ed to call attention to the necessity for administrative
uactione, legislative meaeres,‘and sdrveillance efforts aimed at achiev#ng
an'effective balance of the requirements for privacy, due ?tocees,-and ef-
ficiency in record-keeping operations.' But very little has been done in
) studying other potentially important social-impact areas. .
This sitwation should perhaQ§ not be altogetbet surgtising fofasuch
., "other" effects are somewhat more subtle and still not ciearly vie}ble‘ .
%rue, jop disélacement and unehployment generaliy produce di}ect; highly vis- ks
ible, and immediate effects; however, issues of depersonalization and is- \
e‘sugg,of‘privacy are a bit more subtle--at least initialiy. To‘be Sure, many
Pave=experienced the loss of "personal touch" in credit-handling ‘and billing
transactions, or may have becune'aware that informestion on federal tax re-
turns is also available to others (e.g., state agencies); but even.here it o “
is likely that most Americans would yet not identify such issues as major
® \ :

b
- social concerns. ., : *

. This rela;xve unawareness ls due, in part, to the nature of ﬁhe ;mpacts
M

4

»' themselves. st of ‘the social effects of air pollutlon, transportatlon :

— congestion, and energy shortgges--wneh they occur—-are not only physxcal but
also tangible and readily perceived. fhis is not t;e\aase when social ef-
fects stem from iﬁfg;mation-system changes that alter decisieg-iaking proc—'
esses; communication patterns, or pd&er balances. Even in aGEZZIZEy whose
activities are lﬁcreaSLnng shaped by information technologies, such impacts -
seem too diffuse and lntanglble to be gfaspea readily, if at all. (

The effects--no matter how subtle——are nonetheless of:.critical impor-

. ' tange to society. They can affect the basic structure and fabric of society

for they have an influence on how we make decisions, how we organize éb pro-

” ‘duce goods and 'services, and even how we perceive the world around us. For

example decision‘?akers; in both the public and private secgors, are becom-

ing increasingly dependent on the outputs of computer models to guide re- .
P soyrce allocatlons, to forecast econom£§ developments, and to evaluate

military strategic options. Slmllarly, the alteration of inform tlon flow

patterns produced by computer applications is hav.ng a profound fect on \\

. ~ . the strucfures obJectlves, and effxcxency of organizations and eptire in-
. . ’ o &
e dustrial sectors. But perhaps the most lmportant &ocial effecté are those
. ‘ - 7" ‘ ~
I .o .
x ! —
"\\
., - AT
€ 14 ¢ \‘\
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.dle through", that is, to respond to problems on an essentially ad hoc basis. .

llnked to the ways in which dontact and experience with 1nformatlon systems '
affect the emage of one's self and’the world in which one lives. Rhcluded

here are questions of the pOSSlble 1nh1b1t1ng effects of personal-information
availablllty on behavior (how is individual behaylor modified?), the role

of the computer as a‘meglatlng agent r ersonal transactlons (what lS =
the ‘effect on feelings of isolation or n. longlng?), and the impact of compu-
ters on one's self-lmAge as an inte..ligent, rational belng (what /is the ef-

T
fect on man's psyche?).

P . . / ‘

' ¢. THE CHOICES ' . - .

] \ . ‘ ) . - .
" There are several possibkle strategies for dealing with the issues out-

lined above. The first is to wait--wait;until,the effects now gly. dimly
perceived become more visible. This is what the program propdsed herein
seeks to avoikd, for it is believed that the penalties for,” and missed oppor--

tunities of, not acting now are high. A closely related strateéy is to "mud-

But the pace of change--as well as the complexity ana extensiveness of the'
potential impacts--makes tihis an unnecessarily hazardous conrse to pursue. \
Still another possible strategy is to embark on a program of particularized
techhology assessments 2 analyses a1med at forestalling or m1n1m121ng prob-
lems and exp101t£pg opportunltles. At present no effect1ve tools exist for )
doing this convincingly, although the recommended program lays the grouhdj .

work for ultimately making such assessments. ) - o
1]

) The course proposed here is to structure a program cf study and action--
including retrospection, monitoring, experimentation; and education—fthat ‘
can provide early warning on .the critically important issues and that can’

also reflect a’Eenﬁ% of priorities for action. The time remaining for do— . ’
ing this is gettlﬁg uncomfortably ehort. It is true that the most recent . N
study by Westin %nd Baker* shows that compn}er applications ‘are not ye: ap-
preciably Aaltering the balance between informati.n policies of organizations

and. individual xights to orivacyl However, this balance is changinglrapidly

and a systematic monitoring program to provide‘guidance for taction (e.g.,

7

*Westin and Baker, op. cit.




itiative in the stlll less visible impact areas noted earller.

\ The price for lnactlon can be high, as evidenced by our farlure to do

systematic assessménts’ mmwm&mwmm

sgteleV1slon,* Scattered efforts have been made to assess the impact of tele- ‘}
. .;;

vigion on ‘the behavior of children, and some data is available on thg sow. = o7 .«
cial and Cultural impact of television in certain developihg countries i* ' i
But, on the whole, these efforts have been too late and too fragmentary in
proportlon to the magnitude of the effects that have been produccd. The |
same -may be saed for. other soclally widespread technolog:.es, either in ret-

' rospect or prospect {(e.g., the automoblle or the telephone).4 However, a num~

ber 'of proposals now exist for comprehenslve social assessments of-a variety —
of communicatiohs media, including the telephone and teleconferencing.** 'yf,<"7
. ’ / - .
Piad N - |
-~ - < ]
R I. R .11
. .
l‘ ’ \i
] o ‘ A
N ° [F s
< (l
- 3 .
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*Television and Growing Up: The Impactbof/Televised Violence (Wash-
ington, DC: U.S. Government Printing Nffice, 1972); and Wilbur Schramm
and Daniel Lerner, eds., Communication and Change in Developlng Countries
(Honolulu: East-West Center Press, 1967) . ‘ ' .

**Alex Reld New Directions in Telecommunications Research, Report to
the Alfred P. Sloan Commission on Cable Communications (June 1971).
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oot e 2L, STUDY APPROACH o
. . M [ . . '
;. * N ’ \
* . ' l - ‘. iKY \d
As preilodsly noted, the objective of this gtudy&was twofold (1) "to

define sorMe of the critical societal issues arising from present and po-

tential uses of computers, and (2) to structure a research program aimed at
achieving a better understanding of these <issues. The purpose here is to
describe both the rationale and the steps of the study approach.

¥ .

s
4 .
# "
¢
.
-

-
~

\‘N. A. IDENTIFICATION OF CRITICAL ISSUES
The problem of identifying cr1t1cal societal issues ‘related to compu-

ter, impact is identical to the more general issue-identification problem
* a -

>

that exists at the be inning of any broad inquiry. What specific areas
s 4 ~

° sHould provide the focus for the detailed exploration?
The basic rationale for selection was: at least one critical issue.

area should be process-orlented or should cut dcrosg-a number of computer-

Be-

application areas; ‘at least one should be appllcatlons— (or sector-) orient-
I

ed; and at least one should be strongly value- (or c¢hoice-) oriented.
namely, the poten- ,

<

yond th1s, some generar criteria were used in the search;
tlal soc1al-1mpact areas should be extensive in scope and, more importantly, /

2

future-oriented. .
The 'selection prd%ess was largely iterative.

placed on the Judgments of knowledgeable researchers at the Institute for

’ the Future and the National Scjence Foundation, Applemented by selective
® - *
The choice \/

contact with several tonsultants outside these organlzatlons.
of a process-oriented area (i.e., models and srq%latlons).and an.
. j

applications-oriented area (1 e., the flnanc1al,@ector) were fairly
e value-oriented areas (per-j

stralghtforWard compared to the selectlon of |
. . j

ceptions, attitudes, llteracy, and access) A
Once each critical issue area had been adreed upon, the specific sublé-
{

Major dependence was

sues that were tﬁ’proviae the focus for a detailed inquiry were formulated.
& / . I

L |

I
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EN,C s o R ' A -
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For each issue, 4 set?of guldellne questlons was drawn up.

the basis for both addltlonal Institute research and the search for éxperter

(or participan®3) whose points of view were to be elicited.

.

ct, +

. SELRCTION OF EXPERTS

R

These provided

L4 ]

o

.
LY

Each issue area (and its relateg subissues) was gquite broad in scope.
No slhgle 1nd1v1dua1 could be expecte& to be knowledgeable 1n any but a

small part of any such area. Further,; since each issue area was 1ntr1nsic-

T ally future-orlqnted, heavy reliance necessarlly had to be placed on'indi-
vidual judgment and- personal perception. Thus, whatever the particular
data—coLlection mechanish used, access to the diverse views of & set of‘
carefully selected 1n3§3§3§a13 was of criticai importance. - .
Several general—crlterla were used in the search and selectlon proc-
’ esses. Flrst, of course, individuals were sought whose backgrounds matched
the subissues developed in- the guideline questions.

)ﬁ -~

sgiven to those imdividuals with backgrounds that showed evidence of concern

Second, priority was

with the larger envirop&ent in which computers function and are perceived.

ihirq, a determined eﬁforp was made to select individuals who were likely

to.represent diverse orébonflicting views* of possible future depeloppents.
// And, finally, in some instances, a coqscious choice was made of particular
! individuals whose substantive expertise was somewhat "peripheral" to the ma-
jor issue areas involved. ‘

The process by which’ these selectlon criteria were applied was systema-
tic, but largely empirical. An 1n1t1a1 roster of approximately 150 candi-
date experts was drawn up from literature searches, personal knowledge, =nd
solicited references. For each candidate, Eiographical data was collected
and relevant publications searched. Approximately 70 imvitations were is-

sued to candidates in order to acquire the targeted 60-who participated in

*For example, the participants in the Workshop on Computer Models and
Slmulatlons represented compecgﬁces in ten different substantive fields:
physlcal sciences, defense sysgteus, financial planning, corporate: planning,
econombtrics, health services, urban planning, regional planning, environ-
mental systems, and ecology. °

.
-,
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) the study. This provided 10 to 15 contributors for each of the four kajor

.lssue areas selected--a group size consistent with empirical data collected

by the Institute and others.* ' P ] :
. 5 ' Lr:ﬁ '
C. DATA COLLECTION : ‘ : :
¢ . Any nunber of methods might have.been used, singly or in combination,

to elicit data from the invited contributors: personal interviews, ques- . .

tionnaires, invited papers, workshops, and perhaps even teleconferences.

\\\ " Heavy reliance’was placed in this study.on structured, face-to-face work-
shops in order sto exploit the interiftive'qualigy of this communication
h mode. : . ’ / , - ' + )
\ f A series of four two-day, data-collection workshops was held over é ’
' + period of three months. Each of the workshqps was structured around one
\\ ‘ dominant issue area: ~ (1) combuter modeling and simulétion°as an aid to de~ ’

v

cision making; (2) canguters and financial processes; (3) cqmputq% percep-
tions, attitudes, and lite}acy;’hnd (4) computers and individual zccess.
?Altﬁough’éome variations existed in the ways the workshops were structured: .
the basic pattern included the following-three elements} presentation of
paperé by three or four participants who addressed specific guideline ques-
tions and issues; reports from several panels organized around specific is-
s sues generated during workshop discussions;~and generation, distillatioﬁ/
» vand evaluation of a list of candi?ate research program areas.**

-
°

14

D. DATA INTEGRATION ‘ ’
v The summary and integration of data was done in two distinct stages.

The first Stage occurred at the end of each of the four data-collection

*Noxman Dalkey et al., Studies in the Quality of Life (Toronto: D. C.
Heath and Co., 1972).° . ' , |

¥*h review of Chapter III, Summary and g%commendations, will not*brér
. vide the reader with a clear and accurate sense of both the dynamics of thé.
werkshop sessions and the differing and often conflicting views that were
aired. For this, the reader is urged to turn to Chapters IV, V, VI, and
ViL. > ' .

. :

ERIC . -
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, Workshops described ,above.

.Second Stage

i
_used for general guidance only. A W i
i
|
l
\
|
|
|

L
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The second stage occurred at a fifth (integrat-

¢

ing) workshop held several months later.
{ - "y -
el I

First Stage ° ’ - .

\Several hours before the close of-each data-collection workshop, the,

parti‘%pants were asked to igentify and describe (in writing) the most im-

.
+

portang program areas stemming from the workshop presentatiens and ex-

»
change Important at this point was defined generally as "degree to which
a contrlbutlon is made ¢oO understandlng social impact". Inputs from ea;h

partlcmpant were colYected, summarlzed, and then fed back to the part1c1-

-
¢ 7’

pants in a closxng workshop session. v . ~

.

in thls final session, candidaté program areas,wen\yredefined, aggre- 4

gated, and fleshed out. Each participant was asked to evaluate {in writ-

ing) all of the candidate program areas in temms of both searchablllty
(on a rating scale of 1 to 3) and 1mportance (prlorlty ranklng) * These
evaluatlons were then comblnea, and the five top-ranked program areas from

each workshoptwere used as lnputs for thé lntegratlng workshap. -

’

‘ Tﬁe fipal data integration was done at the fifth workshop, attended by
twoﬁpaiticipants from each of the four preceding workshops and two observers
from ‘the National Science Foundation. The starting point was the twenty
top-ranked program areas.distilled fram the data—collection workshops .

The first step was the review, redeflnltlon, and consolldatlon of the .
twenty candidate program ax:eas--lncludlng, at times, going back to the
orlglnal workshop summaries for relevant inputs that might have been’ over-
looked. This process$s resulted in a modified list of nineteen program areas. ¥

(See Chapter I1I, Summary and Recommendations.)

-

*PartLQLPants in the Workshop on Computers and Indxvxdual Access did
‘npt favor using formal rating or ranking schemes for preference ordering.
Instead, the evaluation inputs from the\part1c1pants at this workshop were

»
’

| 20,

. « N




--- —- - --—--—The next-step-was- the specification—of-the—framewdrk—and-eriteriafor —— ———
the ;inal ‘selection and evaluation of program areas.* It was determined ..

that each candldate program area would be evaluated, with respect to three

n

major cr1ter1a~ . ' "
» " " . 1 . . . ) N T .y %
7 e rating, on a scale of 1 to 5, of its contribution to the under- .
standing of social impact, if thé program were successful (see
! Appendix A); . . .

PR . \

E .

e probability of 'success, if ‘the program~we£§ adequately funded; and *

- e minimum support level requlred, broken down in terms of cbst per .

year and number of years.' . / -

.+ The final evaluatlon process comprised tW&sdlStlnCt rounds. f% each
round, part1c1pants provided estimates of the parameters described above.
(See igure 1l.) Averages of estimated “‘quantities in the first round wefe
compJZEE,/idbulated, and fed back to the participants. quortun;ty was
"éthen provided for the éarticipahts to discuss the reasons for major devi-
., ations from these averages before reestimates were provided of all quan~-

tities in the second round. ' (

I

e
\

\ I3
3%

i *The method used has been adapteé from a prior study at the Institute
. for the Future: Olaf Helmer and Helen Helier, Future Opportunities for )
Foundation Support, Report R-11 .(1970). . . N .. ‘

' . ’ * " s .
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¢ III. SUMMARY AND RECOMMENDATIONS

. .

4 +

Nineteen reseérch program areas* have been identified and’formulated
as key in achieviné a growing understanding of the social impact of compu-
ters in ,the next decade. "These were distilled from the more than fifty

candidate areas generated at the four workshops. on computér impact. The

'l

nineteen final area.., are structured in three major groupings, reflecting

5

three different dlmensxons of social impact:** (1) computéxs a$ tools’in‘
decision making; (ZP computers as components in operational systems; and '

(3) computerg as shapers of perceptlons, behavior, and attxtudes of xndx-

viduals and groups (both lnterpersonal and institutional effects) The

proposed program areas are listed below.’

. Group A: Computers as Tools in Decision Making o )
Al. Retrospective Studies' of Models, Modelers, and Modeling Processes
A2, Values and Cognitive Styles of Model Builders .
* A3. Role of Group Judgment in Modeling ' °
A4, Data-Base Requirements for Models \
A5. Interface between Model Builders and Model Users
A6, Validation of Camnputer Models

“
"

Group B: Computers as Components in Operational Systems***
) . Bl. Structure and Regulation ]
i B2. Economies of Scale ’ ! T v
B3. Standardization
B4. Audit Traiil, Surveillance, Security, and Fraud

*Ad mentioned earlier,, the program areas include four distinct kinds
of activities: retrospection (e.g., the impact of information systems on
* institutional goals); monitoring (e.g., invasions of personal privacy) ; &x-
. perimentation (e.g., the social psychology of information systems); and-
education (e.g., compiter literacy). The general term program is used to
. designate the entire collection of program areas.

**Some inevitable overlap exists among the three categories.

" *#%The financial sector (i.e., banking, insurance, and securities indus- '
. tries) is used as the prototype application area. v ' ;

.

+
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Group C: Computers as Shapers of Perceptions, Behavior,/anfd Attitudes

Cl. Retrospective, Comparative, and Case Studies of the impact of
Informatlon Systens

C2. Humane Design Criteria for Information Systems

C3. Recuirements for Camputer and System theraCY

C4. Camputer Literacy for Decision Makers and Opinion Leaders

C5. Regulatory and Competitive Dimensions of Access : .

C6. Behavioral Consequences of Information Availability

C7. Conflict between the Right to Know and Personal Prlvacy
in Infoxmation-System Design -

C8. Aggregation of Indxvrdual Value Judgments and Mediation

' of Interpersonal Communication
C9. The Social Psychology &f Information Systems "

A.” COMPUTERS AS TOOLS IN DECISION MAKING*

Coamputers can assist decision making in many ways. But perhaps one of
the most important is the use of computers in model building and simulation.
In computer modeling, the most basic questions do not deal with the intri-
cacies of building specific models or the design of special languagés. "
Rather, the key questions are: How is a model to be built? What should it
include? ﬁow is it to be validated? These questions reflect the largely
ad hoc nature of modeling as it is nOW'praqticed, where specific models are
built to meet particular needs. . )

Even so, it is lnterestlng to note the variety of ways in-which the
use of computer models can impact soc1ety in decision-making contexts. In
particular they can: (1) provide structure in defining the decision to be
made; (2) make it possible to cope with a compressed time scale; (3) pro-
vide a richer choice-set; {(4) contribute to "variance reduction" in evalu-
ating a set of possible outcomes; (5)%become an independent féctOr in the
decision process;;(6) give the decision maker the courage to act; and (7)
strengthen thé noéion.of intentionality in human affairs. ,

The\following six candidate program areas address many g£~the funda~

mental issues related to the social impact of computer models.‘\

*See Chapter IV for a detailed description of the proceedings leading
to the recommendations contdined in .this section,

\
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Al. Retrospective Studies of Models, y
Modelers, and Modeling Processes N \V

Retrospective studies should be designed to improve general standards
and practices in modeling. Those factors that result in success or.failure

— rieed to be identified and evaluated (e.g., activities that deal with "tun-

ing" or "adjustment" of models, as well-as the heuristic learning that takes

place with model use); and the charactefist;cs of "good" models (e.g., level

of detail and aggregation) need to be studied. 1In a very pragmaﬁic sense,

rnodels may achieve credibility either by being on the "winning side" or by

a particular action; however, the quality, availability, and timeliness of
documentation can also be very"important ingredients in detemmining model

[

success.

Caution should be exerc1sec in the extrapolatlon of general principles
from individual retrospectlve studies since some question exists on the ex-
tent to which the results of such studies may be‘gene;allzable. -

L4

A2. Values and Cognitive Styles of Model Builders

Research should be aimed at achieving two objectives: (1) the devel-
opment of ways to structure models so that the value framework of the model
builder'-is made as explicit as possible; and' (2) the identification of the
basic elements of cognitive styles of successful modelers and?the develop-

ment of useful criteria for identifying and training such individuals.

[

It is recognized that value-free modeling is unattainable. However,

by examining such values, one should be able to weight their influence on

.

godel structure and model outputs.
. /’

/

A3. Role of Groqﬁ,Jhdgmenk in Modeling

Methods for the colLéction, integration, and incorporation of multi;f
/
.

disciplinary inputs from-several experts to derive information on mo
/ * .

structure and coefficients need to be explored. Cons16brable emphasis

should be placed on the role of modelifig as a ccmmunlcatlon and 1ntegrat-

1

ing vehicle to help bridge organizational boundaries and to compensateifor

’ conflicting assumptions and extérnalities. Because the use of group judéa

ment in problem solving clearly transcends its application®in meffeling, it .

-
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alertindg: the decision maker (e.g., when using a corporate model) not-to take
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may be that this application should be pursued in conjunction with other

efforts for enhancing grpup coumunication and problem solving.

Ad. Data-Base Requirements for Models ‘ .

Research should be aimed \at the development of pro‘cedures for achiev-
1ng a balance .between the characteristics of é mocel (e ge, structure and
cost) ar]g its data requlrements (e.g., sources, costs of vaUlSltlon, and
error. tolerances). Particular attention should be glvel} to the creation of
packages of general refornattlng and "data-scrubbing" programs that can be ,
used w1t§1 data bases that are incomglete, fragmentary, or involve different

@
time frames.

\

‘ AS5. Interface between Model Builders and Model Users

hal} *
N

At least two important study areas exist here: \(\l) the development of
“"more effective ways to couple the varying skill levels'of users of a model
to the model-building process; and (2) an aralysis of the behavior of a
decision maker when confronted with a nuaber of decision-makiag inputs, one
, or more of which is derived fro’m a computer model. , Methods used bi( deci"ion'

@frs 1n weLghtlng 1nformatlon inputs from several soufces should also be
: ) - . ! .
explored. . < R - . ‘ .

. . - * -

, & /. - =
STy A6.», Vaﬁldatlon 'of‘Ccmgu'ter Models‘- -
' There is an- urg.ent heed to develop procedures £6r judglng the degree
. — to wh1ch a modelg.res-anbles the \slice of reallty" it pu‘gorts to represent.‘y .
o Thls gs partchlarly true fo_;' modields re,presentlng sdcial systéms, where
- ., there are no well- developed procedurés for vaildatlon. ' ’

The process, of -valmatnon'@x ometl.me\'be done by cofan:lng the
;

model w;.th ];aboratory experie somet'ines...py comparlson to test cases

that can be handled by other methods, sometlr\,es by compar?son to history; B
' )
. aand. sometlmes by comparison with comon: sense, 1ntu1tlon, or professional

» 4 judgment. Vvalidation may lnvoive ‘an exaxnlnatlon of the structure of the

model, he alg’orlthms tnat are used to su;Ve tite mathematics, the computer-
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?ie output behaves unexpectedly). The precision with which validation A

W

must be done really hinges on the;purposgs of the model. y

It is probable that validation may not be possible except on a case- -
<

by-case basis, even though the valtdation procedures may be similar.® In

any case, only when the validity of a £§ae1 can be ascertalned can sognd

ik, ‘\

judgments be made about the relevance of its results. ; ?‘a,‘ e

o ~ ¥

A‘y\
p SN
b %

- + <

B. COMPUTERS AS EJEMENTS IN 'O‘P'ERATIONAI: SYSTEMS *

»’,
Sanewhat orthogonal to the uses of computers as tools in decision maﬁ—

ing ane thelr uses as.elements in operatlonal systems. " And‘for thls. ‘any  *

number of appllcatlon sectors might have been selected. ﬂTheﬁﬁlnanc1al seCm .

o

tor turned out to be a particularly good one since computefs,have a long
history of usage here, and considerable aata on.impact are available. It
may thus be regarded as a prototype for bther.computér-application sectors.

It is interesting to note some of the possible social_impacts of computers

in the financial sector- (1) creating payment mechanlsms that are mere vul- "

nerable to "overload" and \crashing"; (2) forcing reexamlnatlon of egonomy -

*

of-scale arguments that “qay be obsolete; (3) encouraglng subtle concentra—
tions of.power; (4) creatlng a new class of privacy 1ssUes stemming from

the role of financial intermediaries;: and (5) perpetuatlng proce551ng.sys-

. »

. tems’that should have been discarded. s e
i . :

Vo :
» .

s
~

Bl.. Structure®and Regulation L

%

. Resea{ch should be aimed at an arfalysis of thé relationship @f indus-

try structure to regulatlon in the flnanc1al sector and the ways in whHich N

AN

thlS structure (and its relatlonshlp to regulatlonkdmay be modified by the
appllcatlon cof computer technology. Key study areas include (1) the 1n—
tent, nnpact, and costhefﬁectlvehess'of regulatlon- (2) the relatlve growth
.of integrated or spec1allzed seIV1ces, (3) the impact of new serv1ces and
~repackag1hg of old’ serv1ces on industry structure, (4) the regulatory im- |

plications of technologlcal innovations; ‘and (5) marketlng and dlstrlbutlon
. |
L '

*See Chapter V for detailed descriptioné’of the proceedings leading

to the recommendations contained in this subsection. -
- -
N * nye

-

ot
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systems of financial intennediaries, particularly economies of cross-

selling services.

. - -

B2. Economies of Scale <

. The extent to which econtmies of scale exist in the financial sector N
/rf'f?"wﬁﬂi;is‘not‘known; nor is it known how these arc being modified by applications
: of the computer. Stud§ areas should includes. (1) a determlnatlon of the

. ‘. : existence of, and d1st1nct10ns Létween, aggregate and unit economies of v

- 3

. - e scale; (2) ccmparlsons of larde-scale computer systems to minicomputers and -
v communrcatipn links; (3) the competitive impact of jorning trading and post-
trading execution systems; (4) the, applicability of economies of*scale to
proauction-function characteristics of an organization's product/service
L *outputs,‘and (5) the relatlonsnlp of economies’ of scale to lndustry struc-

o . ture, natural monopolies, and regulatory options.

Y :

Lt . B3. Standardlzatlon . ’ . ' .

- . N

Y

) The.relatlve merlts of technical and.operational standardization in .
~°  the flnanclal sector heed to be explored from both cost-benefit and juris-
. . dlctlonal standp01nts. Key areas wouldllnclude- (1) ‘the purposes, nature,

"‘and tlmlng of stanaards, (2) canmunlcatlon system/user 1nterface standards,

.and (3) .the relatlonshlp of standards to econonies ‘of scale, monOpollstlb’

i + “tendencies, and 1nterfac1ng requirements.

-
. . -

¢ - . -, .
&

v . .+ B4. Audit Trail, Surveillance, Sécurity, and Fraud . J/*“\

)
* . - - . N

R » Potential computar-related abuses created by the increasing automatlon o

' of the flnanC1a1 sector need to be 1dent1f1ed and analyzed. Study areas

- " should include: (1) the economlcs of audlt trail implementation for moni-
toring the-rquality and proprlety of decisions; (2) %he development ef new
sets of “pattern 1nd1cators" ,to detect abuses~ and (3) the relationship of

' survex%%ance methods and standardization ch01ces. ‘ S
'&)'t 5 . Ao
’ . . a
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C. COMPUTERS AS SHAPERS OF PERFEPTIONS, .
BEHAVIOR, AND ATTITUDES *

At a.lﬂgher level of abstraction than the use of computers ag tools
for decision making or as operational system‘eiements is their role as
shapers of social behavior. This role is a oomposite of'the behavioral im=-

act of perceptions about, and access to, computers. .

The candidate program areas are predicated on the notion that wide-
spread knowledge about computers is the best defense against possible haz-
ards and provides the best‘platfofm for realizing potential benefits. The
nine areas in this section span an extremely wide range of activities.

Two deal essentially with existing systems to detemine the impact such
systems are hav1ng both on their Users and on telated institutions. Par-
ticular concern here is aimed at developing and applying humane des1gn cri-
teria. Another twg areas deal with long-term and short—term educational
needs for achieving computer literacy at various societal levels. Because
structura% factors within the information-system industry itself may af-
feet acce{s to computers for individuals and groups, one area deals exclu-
s1ve1¥,W1th the reyulatory and competitive aspects of access. The four re-
maining areas are concerned with understanding some of the most difficult
personal effects of computers. Included here'.are the 1nh1b1tory effects

of information availability on indivﬂdual and group behavigr, the search

for principles for balarcing requireménts of personal privacy*and the right

to know, the role of computers as mediators of interpersonal communications

and relations, and--perhaps the most difficult area of all-~the effects of /

comput®r access on one's perceptions of oneself and the outside world.

Cl. Retrospective, Comparative, and Case °
Studies of the Impact of Information Systems

| 4
Research should be aimed at two objectives. The first is the study of
the ways in.which the application of information systems serves to modify
institutional objectives and purposes. Included here are: (1) publgi-

policy issues of efficiency vs. privacy and social uniformity vs. diversity;
*

-

*See Chapters VI and VII for detailed descriptions of the proceedings

leading to the recommendations contained-in this' section.
#

oz
X"
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and (2) an assessment of secondary and higher-order impacts of proSBEed\énj

L =3

[

formation systems on instituticns of all kinds.

The second objective is the systematic review of ‘computer-system ap-
plications to assess their impacts (e.g., skill levels required and style
of information used) on system designers managers, and users, as well as
on the publlc at largek Included in the range of investigations are: (1)
transitions from manual to computerized systems; (2) the impacts of in-
creased access on keepers of information systems; (3) the relationship of
access to social control; and (4) comparative analyseclof access using in-
ternctiongl systemé {(e.g., Swedish income tax) as referrants.

N
+

c2." Humane Design Criteria for Information Systems

'Informétion-syspem features that énsure resporisiventss of such systems
to a.wide range of individual choices must be identified and utilized. In-
cluded here should be: (1) a detailed study of the concerns of the various
groups interfacing with co&puter systens; (2) the identification of gaps be-
tweeh these concerns and the characterlstlcs of present systems; (3) the
structuring of remedlal action programs, and (4) an. assesgment of, the costs
and benefits. Corrective programs mlght involve a variety of methods for'
achieving personal differentiation, including input-identification systems,
the tailoring of services tc individual needs, and the humanization of the

information system/user interface. - B .

C3. Requirements for Computer and System Literacy

| . Basic computer functions must be qnderstood at‘varicps societal and

‘ucational levels. Research should®be aimed at raising the level of pub-
:jc awareness so that computer systems coulg ne exploited more fully and
pdssible abuses avoided. This effort should include the strutturing of
broad educational programs, spanning grade school through college and con-
tinuing adult education. At the grade-school level, the new math could be
adapted to include some “hands-on" time with computers so that direct ex-
periences can be obtained by students from the beginning. At the high- /
schooi level, the need is for completely new courses, taken by a;l students,
which convey information on the téchnicgl and opera;ional featurcs of com=
puters, as well as their present and potential social impact. At the

.
.

. 30
. no




level, a basi¢ instrucrtional unit. for first-year students should

college
prov1de direct and dctive experience with the computer in a multidisci-
plinary setklng (i. e., drawing together students from a variety of L

9 3
disciplines). o )

» C4.. Comguter Literacy for Decision ‘
‘Makexrs and Oninion Leaders . . i

‘3

Decision makers a;d opinion leaders in both the public and private
sectors nust galn an understand:ng of basic computer appllcatlons, and ap-
propriate processes for transferrlng such knowledge must be de51gned The
objective here should be to produce a more immediate increase in awareuess
of the capabilities, limitations, .and costs of computers than wouldfbé pos-
sible with the mbre broadly. based, long-term efforts dlscussed in program
area C3 above, Particular care would have to be exerc1sed tp prevent such
efforts from being, or appearlng to be, lobbying exercises for computer

. sciences or ‘technology.
v . Y{"’“ '

o .

__.p-»f" » ’

C5. Regulatory and Competitive Dimensions of Access ¢

* '

Structural factors within the infofmation-services industry | (including
7 natural monopoly, centralization vs. decen;éalihation, and vertiéal inte~- :
gration) need to>be analyzed and evaluated in terms of their 1nfluence on

intraindustry cunpetltlon and access. ‘Included should be: " (1) 'retrospec-
f
tive analyses of regulatory developments in the communication aﬂd computer

r

1ndustr1es, (2) the relevance of natural-monopoly con51deratlons, (3) le-

gal barriers to access; and (4) a definition of public record.;
A '
‘! t ]
B - & - i

CG.\\Behavioral Consequences of Information Availability

’
'

‘Measuring mechanisms need to be developed ‘and experiments nust be de-
signed gor collecting data which indicate t@e’possible effects of increas-
ing availability of personal information on behavior. The range of explor-

$ p3 : !

ations might include detection of behavioral changes arising from such /

~

5
.
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stimuli as: (1) the operatioﬁ of the Bank Secrecy Act* (e.g., incidence of
transactions under $5,000); (2) records on political activity of particular
socialggroups; and (3) the nature of medical records keep?ng (e.g., extent
of quantitative vs. subjective data used).

Y o,

C7. Conflict between the Right to Know and
Personal Privacy in Information-System Design -

Research should be aimed at thg development of basic principles with
which to balance the conflicting requirements of access and due procesg at
both individual anq,pfégni;atiqng;@ievels. Included here should be: ‘(19
the. development of oéerational définit#Qﬁs and taxonomies of access and
privacy; (2) the structuring of ééngric case studies of conflict, together
with assessment of costs and benefits; (3) the identification of anomalies
and inconsistencies; and (4) comparative analyses of international systems.

.

\ i N
C8. Aggregation of Individual Value Judgments
and Mediation of Interpersonal Communication

The focus of the research should be an examination of the capabilities
of computer-fac111tated access in interpersomal communication. Included
here. would be a variety of mechanisus for medlatlng among geographlcally
separated individuals (e.g., teleconferenc1ng, citizen participation in gon
ernance, coamplaint aggregation and prggessing, dial-a-bus, and consumer/pro-

Ea .
-
!
-

ducer matching).

|
C9. The Social Psychology of InformatiLn Systems

The construction of cognitive maps;of the impact ©f access on percep-

tions, behavior, and attitudes of indivifuals and social groups contains

two principal coamponents. The first is the development of a continuously
updated data base on computer percéptions, behavior, and attitudes of indi-

viduals and groups with respect to present and anticipated uses of the

+

*The Bank Secrecy Act was passed in 1970 to curb violation of U.S.
- laws and federal tax evasion by use of secret forelgn bank accounts and
foreign financial transactions. Records are to be kept of individual
transactions invelving the 1mport or export of $5,000 or more in currency
or other instruments. N .

‘
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computer., This should be done as part of a broader program of monitoring
public attitudes toward technology and technological change. The data re-
sultieg from these efforts should be -incorporated in the degign of progf;ﬁs
for education and tralnlng. 1 , ) -

s

The second component is the design of experlnents for understanding
the manner in which contact and experlence with information systems affects’
one's image of éhe world., Inoluded ehodld be: {1) expe;iments designed
to detect and eveiuete behavioral differences resulfing from various
information=-access enviromments; (2f matched-group experiments (e.g., dif—‘
ferences in oerceptions betWeen_computer-spience majors and hunanities ma-
jors, differences in decisien-making proeedures between managers-who rely
on "Management information systems" and those who.do not, and so'fortﬁ);
énd (3) a study of the impact of access on the selection” of measures of
system-performancez particulerfy whether sophisticated and quantitative
measures drawn from operationally orlepted data bases became the intellec-

tual currency for decision making and policy debate. v

- .

t

D. EVALUATION OF PROGRAM AREAS 1
As mentioned earlier, each of the nineteen program areas noted above

was evaluated and rated with respect to three criteria: (1) the probab;l-

ity of achieving its stated objectiées, if adequately'fqued; (2)';he con-

_tribution to understanding social impact, if its objectives were achieved;
. 1

—_ , e
and (3) the minimum support level required to achieve its objectives. The

product of items 1 and 2 above was used as a relative measure og effective=- .
ness, while item 3 was used as a direct measure of cost.

A graphic presentation of the cost-effectiveness of the nineteen pro:
gram areas is®shown in Figure 2. In this figure, measures of effectiveness
are plotted against estimated minimum support levels to produce a scatter
diagram of the nineteen program axeas. If a line pivoted at the origin is
swept clockwisé from a full vertical to a full horizontal p051tlon) the

nineteen program areas will be "touched" in approximate order of thelr rela-

tive cost-effegtiveness. A listing of the program areas in that ordet is

¢

-

given in Figure; 3.
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Figure 3. PROGRAM AKEAS IN. ORUER OF

ESTIMATED COST-EFFECTIVENESS -
| .

3.
B3.
ch.
A3.
c7.
C5.
A2;

cl.

BL.
cé.

Bl

Al.

B2.
c2.
c8.

AL,

AS.

3.

Requirements for Computer' and System Literacy
Standardization

Computer Literac* for Decision Makers and Opinion Leaders

o

Role of Group ergmeqt in Modeling

! _
Conflict between Right to Know and Personal Privacy in
Information-System Design

. Regulatory and Competitive Dimensions of Access

Values and Cognitive Styles of Model Builders

-

" Retrospeciivé, Comparative, and Case Studies of the Impact

of Information Systems

Audit Trail, Surveillance, Security, and fraud

-t

Behavioral Consequences of Information Availability

-

e

.". Structure and Regulation

RetrospectlveaStudues of Models, Modelers, and Modeling.
Processes

Economies of Scale

Humane Design Criteria for Information Systems

Aggregation of Individual Value-Judgments and Medtatlon of

Interpersonal Communication

Data-Base Requiréments for Models

Interface between Model Builders and Model Users
The Social Psychélogy of Information Systems

Validation of Computer Models
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The six most cost-effective areas are those dealing with achieving
computer literacy (both for the poblic at large and opinion leaders), the
imooct of computers on indhstry standardization, the development of gener- )
alized privacy-vs.-right-to-know criteria, the use of group judgment in
modeling, and the cdmpetitive and regulatory dimensioﬂs of computer access.
Thé three least cost-effective are judged to be those'dealing wi;ﬁ the
interface between model builders and users, the social psychology of infor-
mation systems, and validation of oomputer models. . '

Ranking program areas on the -basis of cost-effectlveness ratlos illus=-
trates only one of several possible criteria for funding prlorltles that,

mlght be used. It is concelvable that the estimated effectlveness of some

program areas mlght be large enough to warrant supportlng them even though

the estimated costs for doing so may be quite high. This would be particu-
larly true if'a program area were divided into smaller subunits. For these
reasons a companion ranking by effectiveness measure only is shown in Fig-
ure 4 so that it may be compared to the cost-effectlveness ranking in Flg-
ure 3. It is interesting to note that three of the nineteen prograr areas
rank among the top six with respect to both measures: the two dealing with
comppter literacy (both for the public at large and opinion lgaders), and
the oevolopnent of privacy~-vs.-right-to-know criteria. Three new program
areas eﬁerge in the top six.hhen the ranking is by effectiveness_only: the
development and application of humane design criteria; the identification

analysis of computer-related abuses (e.g., audit trail, surveillance,

se¢urity, and fraud); and the study of values and cognitive styles of model
bujilders. It is also interesting to note that computer-model validation
ranks at the bottom of both lists. This is certainly not due to its poor
rj)ing with respoct to its "contribution to understanding social impact”; -+

it, in fact, ranks highesélof 1 program areas in this respect.: Rather,

its poor showing in the St-effectiveness list is due to the magnitude of

estimated cost, while’ its bottom rank “on the "effectiveness only" list is

due to the high-risk (low probability of\success) nature of the research
proposed.
The total edtimated cost (for minimum support) of all program areas is

approximately $10 million--spread over a period of three to five years.
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Figure 4. PROGRAM AREAS IN ORDER OF ESTIMATED EFFECTIVENESS

[

€3. Requirements for Computer and System Literacy

c2, Humané BPesign Criteria for Information Systems

B4, Audit Trail, Surveillance, Security, and Fraud

CQ. Computer Literacf for Decision/Makers and Opinion Leaders

C7. Conflict between Right to Know and Personal Privacy in
lnformatlon:System Design

A2. Values and Cognitive Styles of Model Builders

o B3. Standardization

' C9. The Social Psychology of Information Systems
A5. “Interface between Model Builders and Model Users
Cl. Retrospective, Comparative, and Case Studies of the Impact

of Information Systems/
!

~B|3 Structure and Regulation
% C6. Behavioral Consequences of iInformation Availability
*Al. Retrospective Studies of Models, Modelers, and Modeling
Processes !

B2. Economies of Scale

C8. Aggregation of Individual Value Judgments and Mediation of
Interpersonal Communication

A3. Role of Group Judgment in Modeling
cs5. §29ulatory and Competitive Dimensions of Access

A4, Dpata-Base Réquirements for Models

A6, Validation of Computer Models
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This amounts to between $2 and $3 million per year. Even if, for safety's
sake, the estimated minimum support level is multiplied by a factor -of two
to three, the total vearly cost to support the nineteen program areas is
then estimat%d to be between $5 and $10 million. To be sure, these areas
are not exhaustive in any sense and jointly cover only a segment of the
social-impact spectrum. Nevertheless, this appears to be a surprisingly
modest cost for the launching of a coordinated and sustained program aimed
at understanding (and ultimately guiding) the humane and efficient develop-

ment of a group of, society's most pervasive technologies.

pred
E. PROGFAM IMPLEMENTATION

. A wide variety of agencies and institutions fram.both‘the pgp;ic and
private sectors could join in support of selected portions of the proposed
program. Chief among these is the National Science Foundation, inclyding
the Division of Computer Research (exg., social impact of modeling and simu-
lation) and Re<vearch Applied to National Needs (e. ’ technology assess~
ments). A ‘'number of executive departments, such as the Department of Health,
Education and Welfare, the Depaftment of Justice, and che Department of La-
bor, could deal with the changing patterns of information access and asso- .

number of spec1a11zed agencies, such as th Federal Reserve System, the Se-

ciated attitudinal shifts. On issutes relaijng to the financial sector, a
curities and Exchange Conmission, the Federal Communications Commission, and *
the National Bureau of Standards, could focus on evolving structural anq .
technological changes. In the legislativgbranch, the Office of Technology
Assessment, the Congressional Research Service, and the Government Account-
ing Offlce could each assist the Congress 1n monitoring computer-lmpact de-
velopments on a broad front. 1In the private sector are a number of founda-
tions, such as the Fond Founcation, the Carnegie Corporation, and the s
Kettering Foundation, capaple of focusing on-particular future-oriented so-
cial issues stemming from the application of computer-related technologies,
No guarantee, of course, exlsts that the proposed program will be suc-
cessfui It could result in anotner obscure series of reports with little

visible effect on the course of events. Ope of the major hazards of the

1
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proposed program is shared by any strategic-planning effor? namely, that

the output of the program fails to be coupled effectively to the dec1s10n-
making processes that it is designed' to influence.
nor behavxor is influenced. And such a hzgard is multlplled manyfold in
the present context because of the diffuseness,of the processes to, ‘which

the proposed program must be tied. This suggests-a need to establish an

accompanying prqgram effort ayued at the didsemination and splicing of pro-

gram outputs to the world of action and the’ public at large.

Some 1nLt1a1 recognition has already been glven to these probléms by
the high pr10r1t1es assigned to program areas related to achlevinq compu-
ter literacy. but insufficient attention has been given’'to how such lit-
eracy programs are to be implemented. Similarly, only m;nbr consideration
has been given to the ways in which the results of monitoring and-eXperi-
mentation programs are to be coupled with legislative processes, licensing

procedures, and so forth. What is suggested is the need to develop new in-

struments for actlon, ‘such as public sector institutions (e.g., the Office:

of Technology Assessment) for doing particularized soglal a§sessments, om-
budsman functions for dealing with policy matters on soc1a1 rmpact, and
public/privdte sector organizations (joint government/lndustry/universfty)
ﬁor encompasslng and balancing the monitoring, assessment, and dissemina~-
tion functions. Ultimately, the outcome will be largely,determlned by the
actions and choices of an informed, lay public part1c1pat1ng through estab-
lishad political (as citizens) and economic (as consumers) processes.
the timely and systematic generation of information reéquired to create such
an informed public is a prerequisite for such action.
jective that the proposed program is targeted. " Apd, perhaps fittingly, it
is to cvomputer-related technologies that society may turn to facilitate the

e

Y. . . . o 3
achievement of an increasingly aware «and participatory citizenry.

£

Thus, nelther detisions )

P

But -

L3
-

It is toward this ob-
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e . IV. WORKSHOP ON COMPUTER MODELING AND * .

= . ;  SIMULATION AS AN AID TO DEQIS‘PN MAKING §

’ 3

- A. WORKSHOP PARTICIPANTS
" The workshop participants were Roy Amara (chairman), James B. Boulden,
,Garry D. Brewer, Gary Fromm, Martin Greenberger, Earl B. hunt, Philip J.
Kiviat, Dennis L. Meadows, Richard L. Meierx, Walter O. Spofford, Jr., James
. :R. Verougstraete, Willis H. Ware (invited cochairman), George B. Weathersby,
‘ahd William S. Yamamoto. Appena}x'ﬁ includes biographical ingormatién on
each of these participants. . o e -

. "
/ . . . : .

B._ WORKSHOP SUMMARY ~ -

The major theme of thlS workshop was that the uSe of. computer model-
1ng and sunulatlon is s 11; as qnuch art as it 1s.sc1ence. .
Little disagreement existed among the pafticipants at the level of ba~-
. sic definitions of model, simulation, aﬁh game: a model-is any symbolic °
. representation of reality; a simulation usually involves the exerc1s1ng of
@ model; and a game is a model with more than one part1c1pant, at least ‘one
) of which is a hugan player (lhpliing strategies and competltlon) lefer-
ences in definitions did begin to appear at a more detailed level--on whdth-
’ er all comphter models are dynamic by definition, on the distinctions bej
tween real game% and games of jest, and so forth. )
There was almost universal agreement among the participants that the ¥
\ technology (e.g., programming language, computer input/output capabblities,
\ tc.) for computer modeling and simulation in most fields is at least five
years ahead of the user's ability to employ this technology. The signifi-
cant pxoblems are clearlyemodel formulation and model applitation, .rather
than model construction. As succinctly put by one participant: "The tech-
noloéy of modeling provides little guidance oq,wﬁat.to model or a2t what
f level of detail." D )
' ‘The concept of a model and simulation space’wae advanced to clarify
points of view on the uses and limitations of models. Physical-science

n . ' : ‘| A
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~ ‘ and physical-process nodels are generaliy well understodd, can usuaily be
valldated, and prov1de outputs that may. be readlly used by decigion makeIS.
To a lesser extent, these features also apply to financial-planning models,
o gconometrlc “‘models, a nd some environmental models (e.g.i air-dispersion .and °
water~quality models) . Howevef, when we turn to?urban, regional, ecosystem,
* and, general soc1al—system models; our understanding” of bas1c processes 1s/ ’ f\
’ poor or nonex1stent, modelsvalidation is seldom attempted, and model out ’ g
. ' puts shoula be viewed with great skepticism by model users. In such ih-
| stances models and simuldtions should be used primarily toiachleve quall- . . l
s tative understanding of underlying processes of complex systems rather than ~“ {

° . N

to’produce usable quantitative outputs. . , . ‘ i i
These observations lead to some interesting consequences. Model |

* “builders bear a 'large responsibility for educating users on the limita- - ) j
(e e .

‘tions .of models and for coupling them effectively to the d’sign process. -
How this coupling might best be done is not at all clear. jv

\l ers should eventually merge identities.- One interesting suggestion was

B

ost partici-
pants rejected as impractical the notion that -model users and nodel build- ]

that perhaps users should be educated in dealing w1th unvalidated models - |
rather than in developlng validation procedures that are llkely to prove !
lnadequate. Other suggestions 1ncluaeo 1mprov1ng data—base structures and © -
docur,"tatlon requirements as means for fac111tat1ng communlcatlon between ) '
model builders and users. A f1nal point noted was the almost complete .. ’
lack, of understanding of~the factors that determine the extent to which &
decision maker uses the outputs of a computer model or simulation.
The theme that computer modeling and simulation are as much art form I .

as science came most forcibly to the surface in the persistent consensus N
that considerable effort needs to be directed toward retrospeotlve studies
of models, modelers, and modeling processes. Although such studies can
yield high payoffs in advancing the field, they are not geneérally denc be-
cause incentives are lacking'for either model builders or users to do them. i}

An ideal area for such initial study is urban/regional-modeling, where the

required data are publically avallable, substantial experience exlsts,ﬁand
- the ratio of successes to fallures is small. Although the 1dent1f1catlon .

and initial understarding of some of the factors that produce success oOr

\ . . I
|
i

’
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failure .would be a 51gn1f1cant step forward, many of the participants cau-

tloned that useful generallzatlons could not be drawn from such studles for

v -

some time. -

This view,; in turn, led to several other observations. A key one was

AN

that mode&Jcredibil}ty'usually depends‘more on the identity of the model
builder and the output.of the model than on model structure. In peit, this
is because the structure of many usei.l models depends on the ingenuity of
the builder and the, "adjustment of parameters or outputs" that he chooses
to make. Anéther observation was that little hope exists at present for de-
veloplng useful criteria for seleqt&ng and educating 1nd1v1duals who are
llkely to become successful modelers, even though most ‘participants agreed

that experimentation to fznd such criteria and, to develop appropriate cur-

_ricula should be undertaken. i \ ' .

¥
_Perh.ps the most universally shared viewpoint concerned model valida-

tion, specifically, the podr understqhdihg of useful procedures for effect-
ing vali;;tlon.w“Virtuallyaafl participants agreed that validation is the
development o; measures for increasing (or decreasing) the user's'(or
buildefﬁs) confidence in the utility of the model. Te?hnically, this would
involve the application of warying statistical and confidence-limit tests.
Operationally--and more importantly--it involves the development of proce-

dumee and measures that wauld, lead the user to understand the basis of

K

model design and to caﬁpare model outputs to reality. In either case, meth-

. ods would vary with, thé kind of wodel (e.g., statistical vs. alternative-

v

fﬁtures vs. world models) . Wwhatever the specific methods ultimately devel-

”f’/gpeé~féI1 part1c1pants agreed that llttle or no validation is now done for )

e

most soc1al—sc1ence models, .

‘ It 'was perhaps this concern w%th model validation that led to repeated
statements of the necessity for finaing ways to identify and make more ex-
plléLt the value orlentatlons of model builders. Clearly, the job of de-
tecting such value orientations is -made infinitely more difficult if they
become* etabedded in‘the internal workingd(of the model, even though it is
recognized that value~free models are atfiction. In a closely relahedrmat-
ter, however, most participants rejected the notion that we may be approach-

ing a stage of model development in which'a real threat exists that

computrr-based models may act to "drive" soctdety, rather than the converse.

(S
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C. CANDIDATE PROGRAM AREAS

Twelve candidate program areas were culled from the written and oral
inputs of the workshop participants. These areas were intended to reflect
major issues rglated to the social impact of computer models and simulations
as aids to decision making. Each of the twelve was evaluated with respect
'to researchability and research priority. Figure 5 displays the candidate *
program areas in estimated order of increq@ing\research difficulty (i.e-,

the most researchable appear first) . !

- Retrospective Studies of Models,

Modelers, and Modeling Processes

.
N

Retrospective studies should be designed to improve general standards

and practices in modeling. Those factors that result in success or failure

[

( +
need to be identified and evaluated (e.g., activities that deal with "tun-

) }
ing" or "a@justment" of models, as well as the heuristic learning that takes
X .

place @;th model use).- However, some-question exists on the extent to which
the results of such studies may be éeneralizable.

In a very pragmatic sense, models may achieve credibility eigher by be~-
ing on the "winning side" or by alerting the decision maker (e.g., when us-—.
ing a corporate model) not to take a particqlar action. But, the state of
documentation can ulso be a very ,important ingredient in determining model

success. ' M

Modeling of Health-Service Systems

The modeling of health-service systems can‘be a starting boint in the
development of'a general understanding of the deiivery of social servfﬁes
in urban environments. Blue Cxoss and Blue Shield now cover about 100 mil-
lion subscribers, or almost one-half of the y.S. population, and their rec-
ords constitute a current cen;us of consid~:able significance.

Very little modeling is being done in the area of health-service sys~
téms.= Among the reasons are: (1) Hospitals are not generally operated by
those sympathetic to such modeling; and (2) federal sources of support are

not currently viewing such modelihg as a high-priority area.

. “ 43
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Figure 5. ASSESSMENT OF CANDIDATE PROGRAM AREAS
(Averaged Qverall Rankings)

, OVERALL
ESEARCH-
PROGRAM AREAS :B , L?Tsﬂ PRIORITY
RANKING#*
1. Retrospective Studies of Models, Modelers ‘ ‘
and Modeling Processes 1.2 2
2. Modeling of Health-Service Systems 1.2 10
3. Data-Base Requirements for Models 1.3 4
‘ 4. Modeling of Personnel Charactertstlcs and -
’ Personnel Policies 1.6 12
5. Interface between Model Builders and Model
Users 1.7 , 1
6. Documentation Requirements for Models 1.7 7
7. Role of Group Judgment in Modeling ‘ 1.9 5
[ 8. Validation of Computer Models 2.0 3
9. Level of Aggregation in Modeling -2.0 9
10. Identification »f Values of Model Builders 2.0 6
i 11, Selection and Education Criteria for

Modelers e s T ‘ 2.1 11
12, Interface between Models and Society 2.4 8

*Using a scale of 1 to 3, | = most researchable, 2 = moderately

researchable, and 3 = least or not researchable. ’
**Using a ranking of 1 to 12, | = most important and 12 = least
, important. | '
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ing a balance between a model (<.g., str/

Data-Base Requirements for Modeis

/

VA

¥ Research should be aimed at the dev:29§ment of procedures for achiev-
ture and cost) and its data re-

guirements. Particular attention shouLé be given to the creation of pack-

ages of general reformatting ana "da/ -scrubbing" programs that can be used

with data bases that are incomplete and fragmentary.

1 .
Modeling of Pexrsonnel Characteristics .
and Personnel’ Policies

‘The gﬁéhasis here is on the development of tﬁeories of the individual
as a dec%éion maker, permitting probability statements to be made about
forecasféd performance when faced with particular problem situations. Some
initidi work is being done by the Ammed Forces in connection with personnel

assignment and rotation policie:. Another objectivglis to achieve a better

understanding of the interaction of individuals in large organizations.

i
A .

Interface between Model Builders and Model Users -
Al

At least two important study areas exist here: (1) the developiént
of more effective ways to couple the varying levels of users of a model to
the model—buildiﬁg.process; and 52) an analysis of the behavior of a de-
cision makex when confronted with a number of decision-making inputs, one
of which is derived grom a computer model. Methods used in weighting in=-

L i . . .
puts from several sources to arrive at decisions should also be explored.

a——

[

Documentation Requirements for Models

This area involves the development of uéeful standards to define the
nature and extent of model documentation required to satisfy the variety .
of needs of users and builders. This could begin with a standard l%st'of
items describing a model:“purpose, list of exogenous and endogenbué vari-
ables and their data séurces, lists of eguations, estimation techniques,
and so forth. Beyond this, there could be a required index that would ai-
low the user to find his way easily through the documentation. Finally,
funding agéncies may need an enforced set of review procedures at the con-
clusion’of any modeling effort to assure the existence of Edequaté model

A )

documentation. N

A

\
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Role of Group Judgment in Modeling

Methods for the collection, integration, and incorporation of multi-
disciplinary inputs from several experts-to deéi@e information on model
structure and coefficients need to be explored. r Considerable emphasis must
be placed on the role of modeling as a communication and integra&ion vehi-
cle”to help bridge organizational boundariesQ_ Because the use 6f group
judgment in problem solving transﬁends its‘applicatibn in modeling, it may
be that this application should he pursued in conjunct;on with other ef~
forts for enhancing group communication and problem solving.

- . -

Validatioh of Computer Models )

There is an urgent need to develop procedures for judging the degreé
to which a model fesembles the !"'slice of reality" it purborts to‘represent.

This is particularly true for models repiszentlng social systems, where

there are no well- -developed procedures for assessing confidence limits.

The process of validation can sometimes be done by cowparing the model
with laboratory experiments; sometimes by comparison to test cases that’'can
be handléd by other methods; sometimes by comparisog to history; and some-
times by comgarlson with common sense, intuition, or professional judgment.
Valldatlgn % y involve an examination of the structure of the model, the al-

gorithms th%ﬁ are used to solve the mathematics, thHe computer-program repre-

sentation of thé\structure, or the determination of parameters and spec1al

output featu;es (1nclud1ng "patnologlcal" cases in which the output behaves
unexpectedly) .. The precision w1th which validation must be done really
hinges on the purpdse to whlch the model is to be put.f

It is probable that valldatlon may not be possible except on a;casé—by—

case basis. In any event, only when the validity of a model can be ascer-

.

tained can sound judgments be made about the utility of its results.

Level of Aggregation in Modeling

The development of systematic rules for detemmining the appropriate
level of aggregation of model variables is a particularly important issue
in econometric and social modeling, but exists 'in some form in all model

building.

ol
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Same believe‘tﬁat (economic) models should be constfucted only at the
micro or decision-unit level, while others (becausa of  cost éonsiderations)
opt for alternatives that utiliz® limited aggregation. But aside from cost
considerations, (econamnic) theory ana structural specifications are almost
always inexact at micro-~behavioral levels.’ Thug, some balance clearly has
‘to be found for gatcﬁing the level of aggregation to the cépstraints of

.

data availability and cost.

Identification of Values of Model Builders

Research should be aimed at the development of ways to structure mod-
els so that the value framework of the model builder is made as explicit as
possible. By examining such values, one should be ablq to wéight their in-
fluence on model structure and model outputs.

¢

Selection and Education Criteria fér ﬁodelers

This area involveg the search fon useful criteria' to identify those
individuals who are most }ikely to becPme successful modelers. A}though
there is some skepticism on the extent) to which the search for suitablg cri-
teria will be successful, the objective i; to determine the set of personal
characterlstlcs that ,correlate with high potentlal for modeling. Closely

related is the question of designing tralnlng and educatlon programs that

. will yield prgguctlve and successful model builders.

Interface between Models and Society

The degree to which model construction and behavior act to shape so-

. . ' \ L
ciety is not clear. Although the current level of concern over this -issue
is not high, the 1ncrea51ng scale of activity with social models may bring

the issue to this_stage-more rapidly and subtly than is generally

.

appreciated.




D. SUMMARY AND DISCUSSION OF INVITED PAPERS*
¢ The following synopses of the three papers pfesented at the workshop
7\ include not. only the points of view of the authors bué also those expressed

by others during the discussion.

- Computer Modeling and Simulation (PhiL;E_J.'Kiviat)

"® The decade of t@e 1960s was one of considerable progress in simulation
prpgramm%ng and resulted in" advances in computer repreSeqtation, lan-
guage syntax, and model—support’facilities. However, these advances do
not help at @ll in deciding what to model or at what leQel of agg;ega—
tion to model.

e Simulation programming languagés sexve the very‘useful function of pro-
viding building blocks that make it relatively easy for a model builder
to coﬁstrgct a simulation model. 1In fact, since the selection of an ap-
propriate ﬁodeling'language best suited to a particular task has been
made easier: a major step has been taken toward improving the interface
b;tween mod€l builder and model user. .

® Decision makers should be cautioned to use the outputs of most industrial
and defense-related models. with great care. Before quantitative results
can be used as inputs for decisions, model assumptions and the qugiity of
input data must be understood thorOUghly; .

® Modeling as a cammunication process (i.e., in the sense that‘it provides
a vehicle ﬁpr interaction) may often be more important tﬁan the outputs
which the model produces. Thus, a model may be invalid as an estimator

- or predictor but nonetneless prove extremely useful in probiem defini-

tipns.. This is particularly true for social-policy models, where the
pglmqry use of modeling should ?e as an integrating tool to achieve im-
proved qualitative understanding of complex system behavior.

® Modeling %s clearly not a turnkey business. It is more an activity or -

orocess than a field or science. Accordingly, the ultimate user must be

v

. ‘ M . L & 1

*Pull texts of these papers are available from the authors. C?pies'are
also stored in the project files at the Institute for the Future_apd the Na-
tional science Foundation.
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involved in the process from the outset if it is to result in a useful

produci.

‘

Although modei users are becoming increasingly sophisticated, there is

a discernible tfeud away fran the use of computer-simulation models in

some quarters. Some of this may be'ascribed to difficulties experienced

in the past due to overblown claims of model builders or misynderstand-
ings of modél “users.

The state of the art of modeleNItechnology may be five to ten years

ahead of our ability to use it. .Therefore, effort in the decade of the\\\\
1970s should concentrate on formulating and using models rathef.than ;
ou programming them. Put somewhat®differently, the.emphasis‘should be

on canputer-simulation engineering rather than simulation sciences.

Major methodologlcal problems centering around the validation of compu-

ter qodels include: (1) the nature of validation; (2) the measurement

of validity for different model uses (e.g., observation of system be-
havior, pred}ction, and analysis); and (3) the meaning of statistically
valid data for'stochastic models. It is equally as important to edu-

cate users on how to deal with incompletely yalidated models as it is

to educate them on how to validate models. .
Some of the principal limitations of modeling~stem from the ease with
which unexamined assumptions and value orientations can be incorporated
in a model and the potentlal for concentration of.knowledge and author-
ity within a smell group of spec1allsts and technocrats, Among the pos-
sible remedies for overcaming these limitations are: (1) the use of in-
teractive model construction to promote model user-to-model builder and
model user-to-model dialog; (2) open and adversarial hearlngs on model
features, and (3) public dissemination of model characterlstlcs.

In the short run, research is needed on the identification of the impor-
tant variables of a model, on»the‘training required to produce e%fec-
tive modef builders, and on the methods for involving decision makers
directly in model construction. .

In the long run, the single most lmportant research problem centers
around the interface between the model builder and the model wuser. ul-
timate%y7 perhaps this may be solved by merging the 1dentities of model

user and builder.

P e
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The Role and Use of Models in the Regional
*\ Planning Process (James R. Verougstraete)

e Historically, regional-planning models have tended to focus on popula-
tion and employment growth, land-use allocation, and transportation
facilities. )

® Regional population and employment forecasts normally use tradiFional
demographic principles to make forecasts in the twenty- to thirfy-year
period. . ‘

° Land-use-allocatlon models are generally fairly complex, requ1re large

amounts of input data, and permlt variation of the time lntervals over

which the model can be used to forecast. * :

e Transportation models generally translate population, employment, and
land-use forecasts into travel demands by using trip-generation, mode-
split, and trip-assignment submodels. »

. @ In the past several years, considerable interest has grown in models

centering around environmental issues: air quality; water, sewer, and
flood control; and development cost/revenue.

® Air-quality m&dels generally suffer from a lack of accurate historical
data (describing air-quality levels over time), which is needed for

. model calibration and validation. Another‘problem lies in the transla-

tion of the technical outputs of the model into terms qnderstandable by

) : ¥
the citizen. - .

'

e The basic relationships describing interaction effects in water, sewer,
aAd flood=control models are usually fairly direct and obvious.
® Historical information on the direct and indirect public-investment
costs connected with specific development projects is generally lacking.
Furthermore, it*is'very difficult to assess the secondary and higher-
. : order effects of large-scale developments.
e For urban and regional models, computer size is not generally a problem,
but input data‘is. It is often fragmentary, hard to locate; and expep-
sive to collect. *
o Staffing a regional-planning activity is a 'major probleﬁ Generally, it
is better to start with planners who can learn to model rather than with -~

proqrammers or modelers who are interested in planniug. .

a 1




® Elected officials appeaé\?enerally not to be ipteregted in the details

of how models are constru or work, but only in the ability of models

to provide outéuts assessiny consequences of planning options. Thus, in
" principle at least, model buillders can exploit' the model and planning
process for personal gain.

e Among the principal uses of regijnal-planning models are: (1) relating
present options to future goals, tQgether with attendant risks; (2) pre-
senting development alternatives ;h t might otherwise not be considered;
and (3) providing a basis for preventing undesirable strategies°presented
by others from being adopted. .

® One of the more pramising innovations in\regicnal-planning models is the
developuent of a plan-evaluation model'toignable pfivate citizens, spe-
cial interest groups, administrators, and others to interact with the
model in the evaluation of alternative developanent strategies.

e Another important feature of such an interactive model is-to provide a
forum through which future élans and options can be evaluated against
changing social goals. In principle, this would be done by allowing lay-
mqﬁxto access planning data bases so that eéch alternative devefoﬁment
strategy may be evaluated vis-d-vis local goals and objectivesf

e One explanation for the lack of success with urban- and regional-planning
models is the overselling of achievement that has been typical in the

+ past. Until recently, inéufficient awareness has existed of the general
unavailability of the basic data required to drive a useful model.
- ’

Policy Decisions and Economic Models (Gary Fromm)

e The first‘econometric model describing the scructure of the economy was
built in the late 1930s. At present, about twenty models of ﬁh@%u,s.

. LR
economy exist. Far fewer models exist for each of the developed toun-

.-
. 2

tries, and none exist for most other countries.

M

e Econometric-model outputs are, and should be, used in decision making.

e Data bases for econametric models are more complete than those for many
r .
other social-science models, but even here gaps exist and some data is
' !

indccurate. ’

e As an illustration of the increase in sophistication 'of economgtric mod-

els over the last five years, the nimber of equations has changed roughly
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from 50 to something like 150; and in one particular model, the number . ..

~of equations is actually 760. \\
® The practice in econometrics is to make reasonableness checks on the out-
put’ of the model and to make adjustments directly on the output in order
to qake the sense of the output jibe with the professional judgment of
the person wh& has built and run the model. However, this ptocedure has
declined markedly in recent years. ,For example, in the fifty equations
that models used in the recent past; perhaps forty of them were adjusted \
’ in order to get reasonable solutions. 1In the corresponding contemporary _,;SB
situation, perhaps only te. are similarly manipylated.
® Practically no,work has been done pn validation of econometric models;
ultimately, each model should perhaps be accompanied by'performance
data from a battery of statistical tests as-a validation index.
] The pr1nc1pa1 advances made in econametric modeling in the last decade
. are: (1) the abillty to disaggregate at lower levels; (2) a 1essening
of the necesslty to adjust model outputs or parameters; and (3). the ex-
tension of forecasts -to two- or three-year time horizons. ’
® The most successful econanetric:model-construction efforts have involved .
team modeling (e.g., the Brookings model). ’
' Prospects are good for intetcoﬁhecting econometric modeling to both cor-
porate- and regional-planning models.
® The problem of errors in econemetric models is a real one, especially
the 1ack of good statistical and analytical techniques for examining the-.
‘propagation’oﬁ errors through large models. . N
® Significant problems also exist both in comnunicating with users of econ-~
qnetrie models and in attracting potential users of such rodels. . For exs,
ample, until recent yeers, the federal government generally paid little
attention to outputs of ecenanrc models. One significant ‘improvement
over the last fi e years has been an increase in the detail that can be
acCommodatea witXin a model (this is pro?abl& a consequence of much bet-

1
ter computing power and improved algorithms to handle the larger systems '
of equations). |

® Research support for econametric modeling should be distributed in prior-
ityworder as followse theory building, data colleétiqp, and methodology. .

X 3
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E. GUIDELINE QUESTIONS FOR THE WORKSHOP

Camputer simulation (both pure process modeling and gaming) which em-
ploys human decision making in the model i§ being looked to inereasingly as
a tool for the researcher, student, and préctitioner in areas'as diverse as
urban land-use planning and internatlonal relation;. Its use has ®een stim-
ulated by the recent development of sophisticated models for agglysis of
pollution control, land usage, and other important areas of social concexn.
Its impact has been most directly brought home to the political establish-ﬁ
ment by the development of global models “that sharply challenge certain as-
sumptions and attitudes held dear by'meeh of society.

The social costs of accepting the results of societal models are enor-
mous, yet the potential danger of ignoring them, if they are correct, is
even greater. Hence, there is much doubt and hesitance about accepting
these models as bases for decisions; and a need exists to estaLlish a ra-
tional basis for designing themb evaluating them, and incorporating them
into the deqision process in sych a-way that basic social values are not

trampled. - S - ’ .

The research implied is multidisciplinary and requires understanding
of hcth the technology of system building and the social context in which

the system will opérate., This workshop represents an initial effort to iden-
Vd
tify the. impcrtant questions concerning 51mulat10n and define areas of re—

search needed to refine the tool, thus increasing its ut111ty, avallahlllty,

s 2% s 4 -
and comprehensibility to the user. '

- -
-
.

Questions on Social Impact

“

~

1. +What effects can or do computer simulation’ and modeling have on decision-
making patterns? Are there data whlchllndlcate how equivalent results
based on analytical computer mo@els and more convent10na1 mental models
are used and interpreted by various 51&s§es of decision makers? How
important is the mode of presenting the results, and does the iresental
tion tend to dominate over the source of the output data?

2, Several observers have advanced arguments to the effect that computer- °
based modeling and simulation tend to cobcentrate decision-making au-

thority in tﬁe hands of a‘few technocrats. Are there obvious _

1
1S
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3.

4.

5.

. _4;7_ -

. / »
institutional mechanisms wﬂich/yill allow concerned citizens and bublic-
interest groups access to the design: control, and use of such auto-
mated tools?

How does one go about structuring models so that value-orientation func=-
tions are an explicit input which can be identified and evaluated

easily? .

What is our capability, and where are the important research prob%ems,
in the area of building better interface systems between computer-ﬁhsef:
models and nontechnical users?

Has any general agreement begun to emerge on the ethical conSLderatlons

which quide the model deSLgner and user? For example, hew should one go

\\m/7bout evaluating the need for validation of output against the need to

- Guracy and effectiveness?

provide an "early warnlng" of apparent ‘problems? What are the dangers

of overselllng the fxeld before it has reached an adequate Jevel of ac-

-

Questions on Methodology - -

X,

What is our level of uUnderstanding of the procedure of model design, and

what research needs to be done to improve the»sc1ence? There ‘are also

technxcal questions, such as level of aggregation and the selection of’

modellag language, and system questions, involving the lnterface bétween
the model builder and the user.

What is the state‘of the art of presenting the results®of computer mod-
els in a canprehenaeble way? '

What procedures do we need to develop -0 allow validation of a model? -
This question relates to the stability of computational methods, as

well as to the accuracy of the data base, of the relational equations‘

- . 1 ? 8
and of the coefficients in the caleulation. Y
* - -
1)
.
[
-
)
\ -

4

N

- .




-9

V. WORKSHOP ON COMPUTERS AND FINANCIAL PROCESSES

{ .

( P |
A. WORKSHOP \PARTICIPANTS

The workshop participants were Roy Amara (chairman), Donald G; Barnes, °
. - William T. Dentzer, Jr., Herbert Edelhertz, Donald E. Farrar,* Paul E. n
lese, Robert C. Hall Donald P. Jacobs, C. Rlchard Justice, Alan F. Kay,
i:}i McKay, J. A. McQuown, Meyer Melnikoff, John R. Meyer (1nv%ted cochair- ..
man),bDavid H. Morgan, David Novick, Almarin Phillips, and _George C. ﬁhite, . -

* Jr. Appendik.B includes Yiographical information-on each of these partici-
A}

’ . ° ; :
pants.’ g : : ..

B. WORKSHOP SUMMARY "«

Classical notions about industry structure, regulation’, and competi-
& tion in the financial sector must be reexamined and reformnlated to reflect 2
\ ‘the pervasive impact “of computer technology on that sector. »
Both industry structure and regulation are strongly influenced by com‘,
puter technolody: the number and klnds of - firms, the manner in whlch ser-
vices provided by such firms are grouped, and the ways in which relative
conditions of monopoly or campetition exist. For each of the major indus~ .
~ tries in the financial Eegtqr-—securities, banking, ‘and insurance--the in; .
pact of technology on structure is believed to be ve;y significant, al— '
¢ though taklng a alfferent form in each case. 1In the securities 1ndustry‘ y
. the appllcatlon of technology (aided by pressures from the SEC and from in- <«
dustry self-interest) would very likely result En the creation of a truly
ﬁgcentral market system linked to.a unified clearing and deposxtory system.‘

: ol ok

£y - .
" ;gﬁxthe banking industry, the principal structural effects would llkeiy be: P

-w&i%contlnued reduction in the specialization of financial, institutions; a re- -
duction in the total number of banks, 1nten§<ég\3tlon of competition on .
L — . ' i
. . *Agsist&d cochaiman in stsucturing thé workshop and in summarizing
L . ~
qhe sessipns of the first day. ] NS
! ¢, :
v A > ’
) o
E l{l‘fc ¢ !' i) B . '
P o] . Lo ‘ : ' : ! -
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, both geograpﬁic and services bases; and direct access to payment ﬁechaqisms
by nonbank instituéxons. Although the insurance industry might be someﬁﬁét
N ‘less affected structurally, the impact on the marketing function woﬁld con-
tinue to be felt tﬁrough growth in the variety, range, and }ndividualization
° of service offerings. Ip short, teéhno%pgy is acting, and will continue to
act, as A major restructuring force in a large part of the financial sector,
often creating or stimulétihg changes th;t regulatory policy was designed to
, prevent. More Sp€cifically, major points made by the workshop participants .
{but not necessarily reflecting majority views) include: (1) regulatory pol-
- *icy is ge?erally_impedipg rather than facilitating chan’ (2) on the whqle,
Qélf-regulation has prerd to be'unworkable;- (3) multiple regulators are to
‘ be|§ré§erred over "regiii.:zory czars"; énd/{/

.

rigulatory needs may t . the fatute, increasing reliance should be placed

4) in the absence of knowing tht
on "free-market" compétitive forces to help shaﬁe industry structure.

Closely related to issues of industry skructure and regulation--and
strongly‘influenéed by them--are questioﬁs of 1ndustry'centralization and de-
centralization. Centralization and decentrglization may be defined in sev-
eral sense§, but the participants' emphases were on geography and functién.
Sane felt that téchnoloéyg(e.q., minicomputers and daté communications) may
bring about massive geographic decentgalizatioﬁ'in the fihancial-servicés in-
= dustry. Othérslquestioned whether such decentralization might not be fupc- N

tipnal rathergtﬂ;n.geographic since hardware usually does not represent a ma- .
jor cost of a total system: Perhaps_most'ihportant was the observation ﬁhat
1ssues of cenéralization vs. decentralization can be resolved almost* irdepen— .
dently of the role of:compuger technolagy; that is, since technology is a t "
"neutral" factor w' 1 respect to centralization or decentralizatién, e £fi-" .

nal choices can be made on other grounds. Such "other grpunds" includeheéééff

tFe
i

of access to markets, maintenance of a competitive market environment, and

the realization of econamies of scale.

Considerable skgpticism was voiced over the ektent tu which real eco-
noniies of scale exist in the financial-se%vices sector. An important dis-'
tinction was made between ﬂunit or component" and "aggregate or end-to—end?; .
scdle economies. Unit scale econamies are often mistaken for aggregated.or ' )

) actual scale economies. Generally, there is little understanding of the’ . .

FRIC. - o -
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nature of,scale economies in dealing with production-function characteris-
tics of a variety,of organizations producing a variety of outputs. More
specifically, the magnitude of presumed economies of scale used to justify
a single, monolithic transfer system in the securltles industry was ques-
tioned. Real benefits derived from economies of scale must be measured in
terms of benefits to industry (production outpqts, additional information,

or cost savings) or_ in terms of benefits to consumers {(convenience, intan-

giblé benefits, and cost savings). At the same time, the point was made

that with no firm understanaing of the extent to which econonies of scaile
are applicable in an industry, it is best to opt for the marketplace and

competition as shapers of industry structure. s N

Perhaps no topic generated & much heated exchange among workshop par-
ticipants as st?ndardization within the securities industry. -At one ex-
treme, the observation was Tadé that neither standard forms nor standard
procedures were necessary, but instead simply "acceptable" forms.and pro-
cedures falling wiéhin broadiy defined norms. At the other extrene, stan-
@ard%zation was deemed almost synon&mggs with %he cont%nued development of
the industry; that is, extensive industry standardization is a necessary
precondition to the achieveuent of needed’ economies of scdle, even though
‘thls could also lead to a monollthlc (1f not monopolistic) industry struc-
ture. Soﬂ@where between thesde extremes, the point was made that standardi-
zatlon need apply only to the conmun1catlon interfaces of 1nter11nkea de-
centralized or regional systews, thus malntalnlng a basically competitive
and 'j.nnovative ;.ndugtry environment. .

‘In a very real sense, ‘structure and regulation, centralizgtion VS .
decentralization, econom..«:s of.gcale, and sténdardization represent a set
of closely interlinked industry.issues Nbroperly occgpiecx the major
share of particiggnt attentjion. Two otherWgmportant sets of issues also
emerged: The first set deals with notions of establishing audit trails,
maintaining pr*vacy, controlling preauthorized payments--measures de-
signed to translute component feasibility into system or operational fea-
‘sibility. However, the key questions rerlve around the true system costs
for achieving the neceééary level of protection again§t possible abuses in

a computerized environament. The second set of issues concern the

-~
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developmnent of "soft" interfaces between service systems ('1sing compurcrs)
and the users or consuumcrs which such systems are designed to serve. In-
cluded here are:///l) siraple methods for achieving unique personal identi-
fication agﬂ;he”input of a service system; (2) the tailoring of personalized
servicé\packages; and (3) the humanizing of the 'message-exchange" inter-~

face between service system and consumer.

C. CANDIDATE PROGRAM AREAS

’

Nine candidate program aréas were culled from the written and oral in-
puts of the workshop participants. These areas were intended to reflect ma-

jor issues related to the application of computers in the financial sector.

.Each of the nine was evaluated with respect to researchability and research

priority. Figure 6 displays the candidate program areas in estimated order
of increasing research difficulty (i.e., the most researchable appear first).
In each case, it should be noted that the focus is the impact of computer
technology on that aspect of the financial sector defined by the candidate
program area in question.

) 3
Economies of Scale

The extent ta which . ;udpies of scale exist in the financial sector is
not known; nor is tﬂé‘manner in whic£ these are béing modified by applica-
tions of the computer. ‘Study areas should include: (1) a determination of
the)existence of, and distinctions between, aggregate vs. unit economies of
sciie; (2) compariébns of large-scale‘computer systems to minicomputers and
coﬁmunication link;7‘(§) competitive impact of jg;ninqitrading and post-
tradiny exccoution systéus; (4) the applicability of economies of scale to
production-functicn characteristics of an orggnization's product/service odk-
puts, and (5) the relatioﬁghlp of economies of scale to iq@ustry stfﬁcture,

natural monopolies, and regulatory options,

Retrospective and Comparative Studies .

~

The emphasis here is on the s}stematic and cont}puing study of the role

of automation in the bankiny, securities, and insurafice industries. Key
- A

areas would include: (1) an analysis of the similarities and differences -

N
N

‘\._‘ H
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Figure 6. ASSESSMENT OF CANDIDATE PROGRAM AREAS
(Averaged Overall Rankings)

OVERALL
PROGRAM AREAS QS?E?$$2 PRIORITY
RANKING#*
1. Economies of Scale 1.42 2
2. Retrospective and Comparative Studies 1.45 6
3. Standardization 1.58 ( 3
L. Structure and Regulation . 1.75 ]
5., Audit Trail, Surveillance, Security, and
Fraud 1.82 7
6. Personal Differentiation 1.82 5
\ .
7. International System Implications 1.90 8
8. Centralization vs. Decentralization 1.91 b
9. Macroeconomic Effects 2.00 9
k)
“*Using a scale of |1 to 3, | = most researchable, 2 = moderately -
researchable, and 3 = least or not rescarchable. ‘ :
*#Jsing a ranking of 1 to 12, 1 = most important and 12 = least

important.
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in approaching automation among the three industry groupings; (2) identifi-
cation of institutiona% barriers to automation; (3) technical-diffusion
characteristics in transitions from manual to computer processing; (4) the
role of the SEC vis-§-vis the role of the FRS in facilitating automation;
(5) relationships of technology to competition and industry structure; aﬂa

(6) the interface of the financial sector with other industrial sectors.

Standardization !

The relative merits of technical and operatio;al standardizatién in tﬁe
financial sector should be explored from the cost-benefit standpoint. Key
areas would include: {1) the pﬁrposes; nature, and timing of standards; (2)
communication and system/user interfac% standards; and (3) the relationspip
of standards to economies of. scale, monopolistic-tendencies, and'interfac—

&

ing requirements. .

.

Structure and Regulation .

Research should bg aimed at analysis of the relationship of industry
structure to regulation in the financial sector and the ways in which this
structure (and its relationship to regulation) may be modifiéd By the appli-
cation of computer technology. Study areas should include: (1) the rela-*
tive growth of integrated or speciélized sexrvices; (2) the impacts'of new
services and repackaging of old services on industry structure;’ (3) the reg-
ulatory implications of the technological innovations; and (4) marketing
and aistributior systems of financial intermediaries, particularly economies
of cross-selling services. '

P

Audit Trail, Surveillance, Security, and Fraud

Potential computer-related abuses created by the increasing automation

of the financial sector need to be identified and'analyzed. Key study areas

include:, (1) the economics of audit-trail implewentation; (2) the develop-

ment of new sets of pattern indicators to detect abuses; and (3) the rela-

tionship of surveillance methodé;gnd standardization choices.

[\

&0 .
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Personal Differentiation

The whole range of issues dealing with individualiéﬁtion of automated
é&stems needs to Be explored. Study ‘areas should include: (1) the feasi-
bility of input-identification systens, (2) opportunltles for tailoring
services to individual needs; and (3) the humanization of the interface be-

tween consumer and computer system.

International System Implications

An investigation of the international implications of automation would
4
require retrospective and comparative studies of foreign systems, standards

and market interfaces, and surveillance issues.

Centralization vs. Decentralization ’

The focus here should be on investigation of the competing tendencies
for centralization and decentralization and the role technology may play in
this competition. Key areas would include: ' (1) centralization of decision

- making vs. centralization of services; (2) geoéraphic vs. functional cen- -
’allzatlon, and (3) the relationship of 1ndashry structure to competltlon,

diversification opportunities, and spec1allzatlon or integration of serv1ces.

. Macroeconomic Effects

t

The emphasis here is on the study of the indirect impacts of computer
technology on the financial sector and the ultlmate effects on monetary

policies, cap1tal formation, savings, and 1nvestment. ’

D. PANEL REPORTS

-

The first day of the workshop was structured arouﬁd three major
themes: organization 6f securities markets; clearing mechanisms. for bank-
ing and securities_induétries; andd provision of financial products and ser- '
vices. Corresponding to each theme, a ‘panel of three participants was des-
. ) ignated prior to the workshop to prepare and present pointé of view on .
craitical policy issues related to cqnputer impact. The proceedings of
thesge prés?ntations as chl as the reactions of the other participants are

summarized below. | .
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Organization of Securitigs Markets (C. Richard

Justice, Robert C. Hall, and Alan F. Kay)

C.

§
Richard Justice

¥

v

The Natiénal Association of Securities Dealers Automated Quotation Sys-
tem (NASDAQ) resulted from a cambination of the following circumstances:
(1) the desire of the SEC"“to hnproye .umnunications and disclosure in

OéC trading markets; (2) the availabiiity éf technoloéy;-(3) the self-
interest of securities fims in reducing costs and improviﬁg customer ac-
ceptance of secdrities traded in these markets; and (42 the existence of
an orgardzational framework brovided by NASD.

Major impacts on OTC trading markets have.r;sulted from the reduction in
communication costs made possible by NASDAQ. Some major New York trading
houses have lost their former dominance as mafket makers in OTC stocks
while regional firms have been streﬁgthened; and large ‘wire houses have
taken advantéée of increased }nterest in OTC markété by strengthening
their market-making operations.

The wider dissemination of bid/ask quotes produced pthASDAQ has (1) nar-
rowed spreads, (2) Llaproved information; (3) improved surveillance, and
(4) generally improved the dquality of secondary grading markets in OTC
securitiés.

Three of the circumstances that are necessary for the creation of a cen-
tral market system for trading listed securities now exist: (1) pres-
sure by the SEC; (2) available technology; and (3) interest of non-NYSE-
membker fims in obtaininé nondiscriminatory access to a "central market-
place". However, the final ingredient (corresponding to NASD for OTC)
does not exist since the NYSE does not represent an appropria%e organi-
zational framework.

Strong, opposing private interests would be affected by proposals to
create an open central marng system. Thiré-ﬁarket dealeré‘éﬂa non-
exchange-member firms stand to benefit from the creation of the system;
exchange specialists, the NYSE, and regional exchanges as operational :
entities are all threatened by the proposed creation of the system.

Some participants felt that (in the evolution of a central market sys-

tem) regional exchanges would evolve toward the provision of pure

£
s Ke
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service-bureau'functions. At the same time a single regulatory frame-
work would emerge with the creation of a singlg, nationwide trading'mar—
ket for listed securities. . ’

. ® Computer-based communications activities have beern automated with the
-least resistance in the securities industry, because such activities op-
erate in support of' selling. On the other Mand; the traditional lack of

o interest in back-office operations has iﬁpeded the intelligent applica- .

tion of computers to these operations. :

® The effect of automating back offices will be to replace such in-holse
functions with ghared services, such as those provided by the National
/,Clegring Corporation. _This will result in imbrovement 6f the compeE{i
/ tive position of small- and medium-sized firms. b
/o Some debate occurred over whether large firms would benefit pore or less
; 4 than small firms from reduced comaumications and data-processing costs.
It was arguea that the sﬁbstltution of fixed costs for variable labor
costs in very small firms might ihcrease'rather than reduce their total
clearing costs. On the otﬁer hand , tﬁis would result in continually de-
creasing unit costs for larger-scale Sberations, thereby nenefit%ng the ’
larger firms. ) .
® A single depository and a sinygle clearing system are expected to develop
in the securities industry as a result of continually increasing econ-
omies of scale for these functions. In addition, increased fixed costs
resulting from the introduction of computers are likely to aggravate ex-
ioting préblcms faced by -tihe industry in terms of the extreme volatility
of its revenues. This would likely encourage further efforts within the
industry to reduce revenue and earnings volatility through‘diversifica—
tion into other activities.
® Revenue and earnings,volatility requires greater permanence 6f capital;
thus, profits from prosperous years must be retained to finance lower

carnings or losses during succeeding years.

- .

Robert C. Hall , .

® The securities industry is far behind other induystries in the applica-
tions of computers (with the possible exception of NASDAQ and some back-

office operétions). The industry is now on the threshold of major

L
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changes due to a comb;natron of reguiatoryland cost pressures.

® The principal developments that may result frqy the application of com-
puter and communications- technologies éie: (1) a central marke; system
with a numker’of régional inputé; (2) a sinéle deposft;}y system; (3)
tight coupling between trading prpceségs and-aeébs}tor¥~£gnc€ion§5 (4)
"lbcked—in" trade; and (5) man/machine. interface on both sides of the
trade, One-day settlement of securities transacéions may be_possible
in less than f}ve years. .t ‘

® A central trade-reporting .system may some day colldct and report all

trade’data.and trigger the post—tfa@e clearance. process. Obstructions

to the developitent of such systemé are nb; technological’, but rather

political or private interest in nature. .

e The development of a ¢otally §utomated tr?ding system'pay lead to-a
burely'déaier market. fn‘éddiﬁiOn the&survivalvsf the auction market
could require protection in the form of priority that would be ac ded

limit orders by individual investors qver dealers traling for thelr own”

[ .
A

accounts.

e Automation will not replace humans in the market system because of the
requirement to sense market shifts and to assume risks.

e No important changes in the profile of functions performed by securities
firms are visualized except that there could be greater emphasis on ser-
viée than on mechanical functions. ) ,

® Anong the important issues or problems related to automation are: (l)u
the creation of audit trails within automated systems; (2) the develop-
ment of input devices to permit the movement of data more quickly; ang
(3) tine development of standards that would result in reduced operating
costs while at the same time maintaining opportunities for the develop-
ment of competitive, innovative\systems. On this last point, there was
some difference of opiniep on the role of economies of scale in forcing

%,
a somewhat monopolistic structurfto develop.

Alan F. Kay
® Autex is a private communications network dealing with block-trading in-
formation for the institutional trader. Its desilyjn is premised on the

philosophy that the securities industry must consider its services from

{4
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the point at which the existence of an order is speculative or uncertain
rather than when the order is in hand.

The principal item transmitted through Autex is an "interest message".
Approximately one in thirty interest messages results in a trade. Autex
currently accounts for an average of one million shgres per day.

As Autex has grown, new features have been added. Post-trade confirma-
tions, screening features, and an ability to recall historical data have
been added to the system since it began operation. New markets such, as
bond trading have been added; and a lumber-inventory trading system is
planned for the near future.

Aytex a2§ NASDAQ currently serve two quite different markets, -though ei-
ther could, with modifications, perform many of the functions rowy offgred
by the other. Autéx, offering greater flexibility, tends to deal w1£h
trades where negotiation is desired prior to executiqn. NQSDAQ, with
lower retrieval times and more highly formatted quotations, focuses on

the higher volume of small-order transactions in OTC markets, Princi-

pal areas of interface are where brokers enter messgges through Autex

on both sides of the marke{§

. Discussion

The issue of standardization was exafhiined at great length. On one hand,
standardization is often used as & wedge for exclusivity. Standardization
is pemissible for communication proces;és at interfaces-(partic@larly s
for physical syétems), but standardization is not required elsewhere.

On the cher hand, standardization may be necessary for making progress
in the industry, and the inherent economies of scale resulting from in-
creased automation may lead to the development of a’monopolistic
structure. ]

The question of thg future roles of exchanges in a centrai market system
was also raised. Exchanges will continue to exist to, perform self-
regulatdry and §rading functions. Fﬁrthermore, the trading floor could
coexist with electronic trading systems because of efficiencies in ver-
“bal communication and because such market makers could compete effec-
tively with off-floor market makers, operating through electronic com-

munication and trading systems.
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® The market system itself should create the structure of the securities
market. Both technology and tax laws have forced moves toward a "free"
market. )
® The question of tAe relationship between the organization of the U.S. ‘

securities market and international markets was also raised. At present
- o

there are no interfaces (and therefore no traffic) between such systems.

Clearance Mechanisms for Banking and
Securities Industries (William T. Dentzer, Jr.,
David H. Morgan, and George C. White, Jr.

william T. Dentzer, Jr.

e The Central Certificate Service (€CS) has changed %ts name to the Depos-
itory Trust Canpany (DTC) and the new corporation will have membership in
;he-Federal Reserve System as a limited-purpose trust company. DTC is .

\enbarked on an effort to expand its services outside New York City and to .
offer them in a néndiscriminatory manner, not just to brokers but to

"banks, insurance -companies, investment companies, and other financial f

institutions. .

® In the present context, the clearance function is defined to include the
following principal functions: (1) corroboration of the existence of a
'trade; (2) 'netting down trades to achieve efficient settlements; (3) de-
livery of securities; and (4) related payment of funds.

® A Natienal Depository System could be developed conceptually 1% ;Ly of
three ways: (1) as a federally created and operated system; (ZS\py ex-
panding one existing depository into a natlopal system; or (3) by recog-
nizing the existence of regional depositorieb linked into a national
systewm. Although either the first or second option might benefit from >
economies nf scale, economic and regional rivalries would probably im-
pede thg\gevelopnent of any but the third option,

e DIC envisiBQs the use of a network of regional banks as input centers for
its system £ﬁ\all areas except California and Chicago, where regional de-
positories already exist.

e DTC will become a nonprofit mutual organization., It is financed by a

schedule of charges for its use. Current charges are based on per-share

-
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activity, and future prices will be more related tc the cost of provid—
ing each service. ' g

e Beyond insurable risks the credit problem for DTC is sglf-insured within
the depository's membership. The depository guaranteges the credit of
each member in daily settlements; and failures would be covered by as-
sessments on members.

e Other forces at work within the securities industry may lead té some in-
crease in concentration. However, the deposi}ory functiob per se should

. be neutral, by insisting that its membership be open to all gqualified

institutions and broker dealers, and that its pricing structure be con-
structed carefully to insure that no class of member is treated prefer-
entially. ’

® Other benefits resulting from autoamating the clearance and settlement
process are that record keeping would become more %tandardized and.
would be improved overall.

& -

David H. Morgan

® Alternative clearing methods include: (1) trade for trade with dollar

settlement; (2) trade for trade, net, with dollar settlement dailyy; (3)
e daily net, deliver balance order ({(with and without depository); and (4)

continuous net settlement, with and without depository. The trade-
compleéion process as outlined, includes customer, floor, clearing, and
depository functions (including transfer), in a variety of different se-
quences and configurations.

; The National Clearing Corporation (NCC) was founded in 1969 in the midst
of Wall Street's "fails crisis" to pro&ide a natiéhal clearance system’

(\ for OTC stocks. ’ \

® A relationship may be developing between the proposed central market sys- -
. temg composite tape, communications system, and nationwide trade- <
completion process, that will permit trades in exchange markets to be set-
tled directly from the point of'trade reporting, into a depository envi- '
ronment. However, because so many ;ecurities ;n tﬁé\OTC market are in
short supply to depositories, many of them would continue to be cleared

outside a depository environment. These trades could be completed in tpe

(9%
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future through continuous net settlement, in NCC or other automated clear=-

ance .systems. Where depos?tories canndbt be used, bank-transfer agents’
woﬁld continue to play a role in the trade-completion process. The sys-
tem necéssarily will remain labor intensive as‘lonq as securities must be
handled physically.

® It was reported that 75 percent of the NCC system computer time currently
is used for ?learance, and 25 percent for regulatory surveillance and
control, The proportion devoted to surveillance and contrdl is growing
and would continue to do su, to the benefit of improved disclosure and
regulation in secu;itieskyarkets. )

® Regional exchanges operate NCEL points of entry iﬂko the system on a
"facili£ies~managemen£" basis. The system now is - being tied into MASDAQ,
which will permit direct interface between NASDAQ and depositories such *

N
as DrcC.

) J—— -

® Proposed legislation‘AFerging fram'ﬁouse and Senate Securitiés Subcom- ’

: mitteeé will increase federal control over the clearance process. ,The
Héuse version envisioné-vesting control over clearing agencies and de-
positories exclusively with the SEC; the Senate version envisions re-
sponsibility over clear}nq corporations vesting with the SEC .and over
depositories vesting with the FRB. The Securities Industry Association
has ﬁpcommended that competition be takéb(ou;‘of the clearing organiza-
“tions. The SIA reconmends that all these orégnizations be replaced by

a single National Clearing System.

LY
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Gebrge C. White, Jr.

® The voldme‘of hank stéck;;;ansfer transactions has dropped aé a result

of growth in the availabilﬁty and use of "juﬁbo“ certificetgf and se-
curities depositories. Decreased volume has led banks (whic? had often
regarded transfer as a peripheral activity) to reevaluate and igbrove
their own transfer bpéiations.' By using the transfer-agent depository
(TAD) concept, bank-transfer agents can apprgich the efficiency.offered

be depositories in the transfer function fo?xldzge institutional hold-
ings. - The TAD concept is used by Merrill Lynch with large transfer

agents. A large balance or junbo certificate is used to make transfers
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e The questigh’aas raised of whether electronic funds transfer or the -
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as directed by Merrill Lynch, and new balance positiods are determined
daily by the transfer agent. The First National Baunk of Boston is experi=z
menting with the*TAD concept for individual stockholders. . )

The principal emphasis in bank applications of autonated systems, howeverq
is on the development\of electronic-transfers capability‘using standard
formats. Examples are the COPE system id Atlanta and the SCOPE operation
in California. - A Bankwire system, which is being operated by a consor-
tium of ovef 230 banks for large money transfers, may be modified for dis-
bursing high=-volume transactlons such as d1v1dends, payroll, annuit les,
and so forth. In New York City, the Automated Clearlng House System’or
CHIPs (Clearing House Interbank Payments Syétem) transfers funds between
banks for international transactions and is being upgraded with a new com-
‘Awareness of p\robl'ems in the development of paperlgss funds-transfer proc¢-

¥

s

putér switch to include other types of payments,

esses is growing, such as format and pfogedural.standardization. The

New York system has standardized its transfers on funds valued the next
day, rather than on the day of transfer and settles ?pproximately $50 R
billion daily. _ ' |

N b

“"checkless society" appeared to be emerging more rapidly in the area of «
disbursement of credits than in the collection of funds. As an example,
the Air Force experiment w1th the Federal-Reserve Board was noted, where-
in the Air Force payrolls ‘are deposited directly by wire in the employ-
ees' personal checking accounts, without the intervening use of the
checks., Examples on the payment or debit side included the combination

of Consolidated Edison with New York Telephone blllS for simplified bill-

'
[

ing and ccllectioh to achieve savings in blll-preparatlon expenses .
'Customers more readily forego their control over the timing of paymeyts
by check in exchange for the convenience of paperless transactions,
where such payuents age contractualiy fixed (as for mortgage payments)

than they do for departrent store or other more variable charge ‘accounts.

® A comment was made on the duplication of credit-card systems developed

“®eparately by banks, rather than by integrating credit-card operatibns
with an already existing, nighly efficient check-processing system. If

credit cards had evolved in the form of "overdraft banking” rather than
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as parallel and apparently separate system$, the result would have been

more a variation of check-processing capabﬂlity than a completely inde-

’
.

pendent system. T a

. Lo 3 o
Included here is a swmaary of some observaklons made in a luncheon ad-

[

dress by Mr. Dsnald G. Barnes on the role of the, Federal Reserve System in

P .

Thg FRS Steering Committee on Improving tHé Pé&ment Mechabzéﬁjfook“%he'~,
necessary initiatives to move towgrd automation of'clearance mecharnisms
based on the realization that the growing volume of checks would become
increasingly costly to hanale and that competition for labor would be- =
come increasingly difficult. '

n

The following historical-developments are related to increasing dutoma-

" .

tion: the establishuent of RCPC's (Regional Check-~Processing+Centers) ,
SCOPE, the Atlanta EF[ Study, APtomabic Clearing Houses, ané the use of
prﬁauthorlzed debits. : -
The FRS_has recently been petltlonea by the Air:Force to dlstrlbute its
payroll ¢hecks directly to offices around the country' This is llkely
to be followed by similar requests from the Anny, Navy, Treasury, Social-
Security Admlnlstratlon, and se forth. y .

In the rolt of wholesaler or intenmediary for_member banks, the FRS has

also been pe*-itioneu recently to provide a POS {point-of-sale) mechanism
p o .

3

for the exchange of debits and credlts mnonq banks.
oome thlnklng is also taking place about theé lnternational aspects of

bank clearlng'through SW1FT (Society for Worldwide Interbank Flnan01al
. s 3

‘Telecommunications) .

The consumer is becaaing increasingly sophisticated in terms of his'de-
) D

mand for improvea services 1in ban.ing. Competitlve pressures generated

may evantually result in a significant reduction of the total number of ¢

banks fran the prescnt 14,000. '

" The FR5 will"probably provide the facility for a single, integrated na-
p P {l g

tional payment system to yhich regional networks would be connected.

Fewer distinctions will exi'st amony presently.different financial

wnstitutions.

- -
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‘e Even with the expected growth of electronic funds transfers, checks} and
< ]

currency will most likely be in use for a long time to come. \

New Products and Services (Neil McKay,
J. A. McQuown, and Meyer Melnikoff)

Neil McKay -

i

® The recent reduction in specialization of financial institutions is ex-

pected to continue, as traditional hank markets feel greater competition ;
. - - ¢
from other institutional types. IncFeased customer sophistication also

heightdgg competitive pressures on banks, and the banking industry's

ability to compete directly for customers' funds with other institutional

types is impeded seriously by Regulaﬁion Q, prohibitions on thé payment
“\\~ of 1nterest on', demand deposits, and ¢lass—Stegall restrictions on access

l

to other 1nvestmenL vehicles.

. !

® A transition to one—statement, and/éven one-account, banking may be a

\ means of accommodating canpetitivg/pressures.
L3
. ® One area in which paperless tranzfer systems are growing, however, in-
! volves large disbursements.from ¢ne “inancial institution to another.

3 /
In addition to COPE, SCOPE, and Bankwire systems, two new electruniz

payment-authorization systems are now beginning operation. The expan-
sion of credit cards to larger/purchases formerly financed by install-
ment credit (such as automgbiies and pajor appliances) also is envi-
sioned in.the near future. // 7

® Some banks have evidenced i tergst'in cards that access checking accounts

directly, perhaps carrying,overdraft privileyes, This possibility is

. : slowed, however, by custoner reluctance to give up control over the tim-
' ing 4f paywents, gbtained through tréditional check and passbook vehi-
cles for tfansferring funds. Should Justice Departnent opposition to
shared-input fac111t1es beéﬂlthdrawn, paperless POS systems could de-
velop QU}te rapidly in retailing. Such systems would, of course, en-
¢ounter the usual range of problems over the sharing of development and .

o operating costs amony participating banks.
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® Banks will find 1t increasingly less important to satisfy the location-

convenience function; computer technology will substitute automation con-

<
; venience for geographic convenience. '

[
“

® As electronic funds-transfer systems are developed, demand by nonbank

thrift institutions for direct access to the payments mechanism is in-

evitable, thus further reducing differences between traditional, spe-

cialized depository institutions. .
:_ //

/
/

s J. A. dcuown : . '

® The banking industry has traditionally been poor in ﬁArketing its ser-
vices but rich in the applications .0of technology, whereas the Opposite
is true for the securities industry. In both cases, the major automa-
tion issues deal with the interfacing of computers to humans.

e Most financial institutions are arbitrary partitions of economic behavy-
1or or are primarily outgrowths of government regulation. The institu-
tionalization of economic behavior tends to increase_resistance té
change~-largely as a result of' regulatory goals and inflexibility, which
tends to impound both the technology and accepted ways of doing buSLness
at the time that regulatlons‘are instituted. As a result, positive eco-
nomic benefits to be obtained from change must be large to overcome re-

. sistance to changes in traditional ways of do;qé business. For e{ample,

N note the obstacles in developing efficient systems for clearing securi-

ties transactions in the face\of comparisons betWeen the cost of perform-

ing essentially similar functions in‘banking: costs of check clearing

are estimated at ten cents per transaction, while estimates of the cost

of transferring securities are estimated as being two orders of magni-

tude greater.

, ® The capacity for change clearly requires at least one degree of freéedom.
But, nore specialization to achieve greater efficiencies reduces the de-

grees of freeuom and therefore the adaptability and the prospect for

.

change. ThlS effect is further reinforced by the impact of regulatlon

that further reinforces the move to institutional speCLallzatxon, thus
further reducing the prospect for change.

>

e The magnitude of presuned economies of scale used to justify a single,

monolithiic funds-transfer system in the securities industry was questioned.

1
~

ERIC B ‘

Aruitoxt provided by Eic: R
,




-57~ /!

The cost of communicating between alternative ystéms should be suffi-

. ciently low to permit the development of competing, interlinked region-
al or other systems, which would provide /éefits anticipated from na-
tionwide systems without conferring mongﬁ%listic privileges on a single
system or eliminating incentives to ad9ét to changed economic forces or
technological opportunities. :/ . .

® Technology (e.g., minicamputers and data communications) may bring about
massive decentralization of the flnanc1a1—serv1ces lndustry. Somé ques-
tion was ralsedAwhetner such decentralization mlght not be funct10na1
rather than geographic since haédware costs usually do not represent the

\ major costs of a total system. ' |

,® Very few intrinsic differences exist among the banking, securities, and
insurance industries. Thei} current products é;,se{vtﬁéglg;y be desig- \
nated as risk~-free assets, r{sz,asscfETﬂ;;gﬂélmﬁ assets, respectively.
But these institutional partltlons fly in the face of the fact that con-
sumers demand all three, and they are mutually dependent, especially in
marketing econaaics. Thus, the marketing of serQices represents the most
serious problem area .facea by financial® institutions.

] NAn'important advantage conferred by technology is that it provides a means
of building bridges. around regulations and other vested interests that
tend to inhibit change. Aé a result, the computer is expected to be a
power ful agent for change, by eliminating barriers between traditionally

4

specialized institutional types.

\

Meyer Melnikoff

. ﬂechnology and the breakdown of regulatory barriers around traditional
ftybes of institutions do not necessarily lead to reduction in the even-
. tual degree of specialization by institutions in the provision of finan-
cial services. Same incentives toward financial integration can be
traced to regulatory constructs (such as regulated prices), and func-
tional specialization does provide considerable economies. Also, cen-
tralization need not be geographic in character; and it may often be

ﬂictatéd by access to particular data bases rather than by geography.

Q
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® Economies of scale in life insurance derive strongly from the industry's

[

distribution system. With the exc®ption of small numbers of highly spe-
“cialized men working in narrow but affluent markets, salesmen equipped
with mul;rple products generally tend to be more prbductive (if the pro-

ducts are complementary in nature) than the single~-product salesmen.

‘The major impact of the computer in the insurance industry thus far has

been in administrative operations and service to policyholders rather
-

than in marketing, although that too has been affected. In some ar€as,

‘the computer has made possible the provision of a range of individualized,

responsive, and flexible produéts, a trend that is expected to acceler-
ate with the a&vent of variable 1life insurance,\and extensions of mass‘
marketing. The computer has undoubt%gly been a maior force stimulating-
change in the industry as a whole. .

Pressures from Washington forrpension re form will probaﬁiy have major
impacts on the future form of the pension busines;. It is believed that
the trend may be té@ard packages such as TIAA-CREF, thch Afeastandard—
ized but incorporate many degrees of freedom that may be exercised by in-
dividual employees,tat their option.

The problem of retaining an audit trail in real-time, interactive compu-
ter environments is exéeedingly serious, and often econdmically infeas-
ible with existing technology. Some dissent on this point was expressed
by noting that, although satisfactory audit trails are expensive to pro-
vide, they are not technologically infeasible at present. As evidence,
note was made of the Air Force's Logisfics Management SysFem, the NYSE
transaction system, and an automated accounting system developed for a
major Swiss bank. There was agreement, however, that such systems are
exceedingly expensive to develop, operate, and mainéain.

Further problems related tc automation include: (1) the risk; of de-
signing sysﬁens that, appear dehumanizing to the goﬁsmner; and (2) the

difficulties of providing customer identification at the input to real-
time systems. ' - -
Large-systen interdependence might render entire systems wvulnerable to
breakdown froﬁ the collapse of a single component. B;eakdown of a ma-
jor accounting or funds-transfer system could p;rquze an entiroe

¢

) '3 f
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institution, perhaps over a considerable period of tfme,\which in turn
could impact on othe;"institutions and an entire market Of‘industry with

. .a domino-like effect. p

’
3

_'E. PREINTEGRATION CRITIQUES (HERBERT
s EDELHERTZ, PAUL E. GIESE, DONALD P. JACOBS, .
DAVID NOVICK, AND ALMARIN PHILLIPS)

b

. The purposes bf the preintegration critiques were: (1) to extend, am-

. - plify, and add to the range of issues which, surfaced on the first day of
¢
the workshop; and .(2) to begin the process of focusing on specific candi-

date program areas.

Herbert Edelhertz "* " . '

e The concept:of 1ndustry self-regulatlon,ls ba51ca119 unsound.Q'It is es~
sentially a defense used agalnst externally imposed regulation. It is

unlikely that the self-regulatory process will produce data useful tJ

regulatory agencies. n
® Consideration should be given to the possible dfvi;ion of regulétory .
. ) functions on a horizon£a1 ratner than a verticg} hierarchical basis. .~
® Even relatively small frauds can produce large hagnifier effects on the e

industry affected. s . .

® Suspic%gn was registered about the notion of computers checking on other
T computers with the complete absence of human intervention or surveillance.
® Opportunities for fraud are growing (e.g., medical and dental payment

systens and perpetual inventories). Attention should be paid to paymght'
mechanisws outside the financial sector as well as within it.

e In the absence of knowing what the nature of regulatory needs may be in
the future, the fostering of as much competition as possible is the best

-

hedge against possible abuses. f

Other areas that deserve attention are:;f(l) the problems of workinq
across extended time zones and the possibilities of a twenty-four-hour
market; (2) the p055151e use of cumputer models for evaluating alterna-
tive regulatory options; and (3) the relative merits of a single regu-~
lator (rather-than wultiple regulatory jurisdictions) for an entire
industr?. )

75
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Paul E. Giest

- ‘@ The technological components for autaaating the financial sector are gen-
erally available, or can be shgitly. Progress still needs to be made in
the following areas: (1) identification systems (thumb prints, voice
prints, and so forth); (2)'storage devices for massive random access; (3)
specialized temminal coéﬁs; and (4) the reliability of automatic reading
devices for printing and handwriting. Although_hardware costs will con-

wtinue downward, software costs will probably remain relatively high but
are more difficult to forecast. ) ' '

® System feasibility, with its associated considerations (e.g., en§uring
privacy, back-up and reliability costs, conversion problems, and so
forth), is not as readily assured, -however, as the individual-component
feasibility noted above.

® Audit—traii problems can be handled with computerized systems. The real

. questions revolve around the true costs of providinélsuch audit trails.

® The issue of centralization vs. decentralization can be resolved almost

independently of the role of camputer technology. Technology can sup-,

/ port either equally well; the final choice can thus be made on othazs"
’// grounas.' - ,
// e The FRS was able to play a facilitating role in banking automation be-
cause of its direct involvewent in operations and its established
! credibility.’ ,
° /Skepticism was expressetl about the existence of real'gcoﬁomies of scale

- in the financial-services'industry. For'examplec the use of service

bureaus for processing may not be more efficient in the aggregate since

there may be loss in control and loss in flexibility. Bofh the macro -

. {(1ndustry~wide requirements for a system) and the micro aspects of the
industry must be consiaered. At the macro level, one may have little
choice. At the micro level, the economies of scale for local/regional
cooperative ventures are unpredictible ;nd their potential must be bal-
anced against the risk of loss of control ana flexibility and increas-
ing processing costs.

® Benefits of economies of scale must be measured in terms of benefits to
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indﬁstry-—production outputs, additional information,’and cost savings--

-

or in terms of benefits to consumers--convenience, intangible benefits,

and cost savings.

' Donald P. Jacobs

® The impact of regulation on the financial-services industry is real.
Regulation could affect industry structure if the manner in which compu-
ter tecﬁnblogy is to be applied were known. -

® With no fi;m understanding of the extent to which economies of scale are
applicable in the industry, it is best to opt for the marketplace and
competition as shdapers of industry structure.

e In the banking industry, the role of economies of scale diminishes con-
siderably for banks with deposits in excess of $10 to $15 million.

® Location of small banks will be diminished by autématien, by p;inging big

banks into remote areas. i

A massive restructuring of the banking industry, Wthh regulatory policy

was designed to stop, will take place.

e A definition of good social policy was proposed: economies of scale
that are allowed EO operate in an industry if competition exists.

® More regulators are better than fewer regulators since adaptation to
change takes place more ea51ly with the former™than with the latter. In
.any event, the establlshment of a regulatory czar should be avoided’

® Self-requlation does not work; if regulation is needed at all, it must
be imposed externally. .- )

® The “squeaky—wheel" analogy usuaa}y applies in the formulation of regula-

tory poliey. “ -

David Novick ' ]

e The bond market doe$ not need the application of compute; technology; the
"used-equity"” market clearly does. The repreg§entation function, as op-

‘ posed to the trading and completion-of-trade flinctions, accounts for the

mejor expenditure “in the securities industry.

[ . . - . . .
® ' Computers can be an important element in the polcing of the securities-

trading process.




e It is a mistake to think the securities industry needs standard forms. or
procedures for €fficient pperatian; instead” the need is only for accept-
able forms and procedures;

® The most important problems in the financial-services industry do not in-
volve keeping track of securities or creating a checkless society.
Rather, in the securities industry, the most important problem involves
the ability to handle "breakout" conditions and to improvelthe liquidity
of the market. .

Almarin Phillips

e The potential for the application of computer technology in the financial-

.

services industry is great.

® The principal inertial elements are regulators, vested interests, organ-

izational resistance, and consumer resistance. . . ’

e EFT will come faster than any of us believe.

e The FRS deserves considerable credit for facilitating change_in the bank-
Ling industry; however, the regulatory part of FRS is not on éop of the
changes taking place. -

e, The literature on the diffusion of innovation may be important in focus-

ing retrospective studies of the financial-services industry.

F. GUIDELINE QUESTIONS FOR THE WORKSHOP

1. Many have argued that the development of large, computer-based fiscal

- and monetary systems are creating significant institutional changes.
" )
e To what extent, and how, has the computer been an agent in the evolu-
* tion of markets, services, and institutions in the securities, bank-

] ing, insurance, and credit-handling sectors? o

® How is this likely to change?
e llas computer technology acted to stimulate or to inhibit change?

e Wwhat principal institutional constraints are operating to inhibit
desirable change in sectors of interest?

e tiiow do these constraints operate?

e flow is the situation likely to develop in the next five to tén years?

Q \ g ) ) '? 8
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"Answers to the foregoing questions may point to the research required

encourage the orderly development and diffusion of modern technology

the financial sector. Should such research be aimed at:

the development and application of specific computer technologies?

the analysis of particular economic, finaincial, and regulatory
processes?

o4
the understanding of the problems at the interface of computer devel-
opment and financial processes?,

Significant institutionﬁl and social impacts may result from the changes

in

processing time associated with advanced computerization.,

S

B

2

‘Have (or will) such changes in processing times Brought on by auto-

mated systems significantly altered the power structure associated
with marketing and service institutions in the securities, banking,
insurance, and credit-~handling sectors? '

4 * -
Y

Have (or could) such changés resulfed in any more general realign-

ment of power blocs outside the general area of ‘the fiscal and mone-

tary sectors? )

4. A number of social and regulatory issues are raised by the emergence of

large, automated financial systems.

As

or

From the viewpoint of the citizen user, how has computer-based tech-
nology changed,the complexity of his interactions with financial in-
stitutions? ) ’

1

What are the short-term trends likely to be in this area?

Are they subject fo easy modification?

‘automated systems - grow in complexity, the task of accurately tracing

reconstructing many of the transactions for security, audit, or regu-

latory purposes has grown increasingly difficult.

What is a proper characterization of the current state of this prob-
len? -

v

what 1s the scenario if current trends are projected?

Are there potential hardware or software solutions to problems in
this area?

/o

RS
2 a
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Vast quantities of data on individual and corporate financial transac-

tions will exist in machine-readable form.
® Are technical capabilities in control accessibility progressing
rapidly?

® Which institutional variables will promote or retard the implementa-
tion of appropriate safeguards to privacy?
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- VI. WORKSHOP ON COMPUTER PERCEPTIONg, ATTITUDES, AND LITERACY

A. WORKSHOP PARTICIPANTS

The workshop participants were ROy Amara (chainnan), Ronald E.
Andeféon, Robert L. Ashenhurst,-Philip M. Burgess, Walter M. Carlson (in-
vited cochaiman), Joel W. Goldstein, Harry T. Larson, Dwaine Marvick,
Robert Nathans, Sally Yeates Sedelow, William D. Smith, Percy H. Tannenbaum,

5 Irene Taviss, and Thomas White. VAppepq%x B includes biographical informa-

tion on each of these participants.

B. WORKSHCP SUMMARY o

The principal issue of thisgworkshop centered on ensuring the widest
possible individual choice for those whose lives are touched or affected

+ by information systems. - . . '

Five principal pthOSes for research and colle¢fion of data on compu-
ter perceptions were defined first: (1) to provide inputs to puplic-policy
making; (2) to understand social-change-processes; (3) to structure'suitable
programs of education and training; (4) to provide inputs to system-design
processes; and (5) to help assure the effective use of computer technology.

A wide variety of data on computer perceptions, attitudes, and behav-
ior should be collected. The primary objective of these efforts is to pro=-

vide inputs for the structuring of education and training programs and to

lay the groundwork for understanding the relationships between computer
technology and social change. General-agreement existed among the partici-
pants on the necessity to develop a set of periodically updated baseline
data in a form that is more disaggregated than exists at present. Included
in a suggested list are: (1) public perceptions of what an information sys-
tem is; (2) the uses to which it ?an and cannot be put; (3) who designs it;
(4) the purposes it serves; (5) how accessible it is for inspection; and

(6) how modifiable 1t is. Also included would be (7) public perceptions

f and attitwles on the definition of privacy, confidentiality, freedom of

Q. ' 51
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information, tﬁink, and human; (8) perceptions ang attitudes of compute%
scientists and policy makers toward the development of qomputer\technolqu;
(9) assessment of differential gaps created by computer technology betwéen
"haves" and "have nots", as well as between those who possess and thOSe 'who
are without coﬂ;E?%r sophistication; and (10) behavioral changes resulééngﬂ
from information systems, as’ evidenced by somgtlc effects and the lmpacps
on self-definition and self-esteen, on work and leisure patterns, on
problem=-solving cap;bility, and on citizenship. In short, a directed pro-
gram of data collection would achieve, as #h ideal, the construction of a .
cognitive map of the similarities and differences in perceptions and be-

havior -among the principal grolips’in contact with computers. This is .

clearly a long~tcrm goal and must be tewpergd by metﬁodological and bud-

" Methodological questions center aroynd the validityngf measurements of
perceptions, attitudes, and behavior. gnsiderable care must be exercised
in imputing attitudes from perceptiong and, more importantly, in assuming a

causal relationship between attitud and behavior. Where the relationship

r@etween attitudes and behavior is relatively clear, the measurement of at-

titudes may be acceptable; in othex cgses, behavidr and bkehavioral changes
must be dealt with directly--sonetimes a more difficult task. The workshop
participants disagreed on the prspér allocation of efforts among surveys,
case studies, and longitudinal studies% Some concern was expressed that in-
sufficient effort is being placed on case studies aimed at understanding
the basic processes of perception and change, as opposed to surveys where
measurement can be done more edasily. Most agreed that longitudinal studies
are<BéCessary to provide accurate data on both attitudinal and behavioral
changyes. Another area deemed wortny of exploration was the possible use of
some judgmental (as dpposed to quantitative) measures in tracking percep-
tions and attitudes. Perhaps one of the more important notions advanced
was that yeneral measurements of public attitudes ;nd perceptions of compu-
ters should not be undertaken in isolation, ﬁ;:erather as part of a more

t

s on technology and techneo-

comprehensive program,to monitor public atti
. \

logical change.
Parallel to, and supported by, a pgrogram of resecarch on computer per-

ceptions, attitudes, and behavior is research on a number of issues related
A Y * .

H BV




. to public policy. The most important issues are those related to the impact
of information ‘systems on institutional goals: (1) conflicts in institu-
- tional goals created by the application of the computer (e.g., efficiency
vs. privacylj_iz),individual options for coping with computer-related job
—displacement; (3) the computer and the forces influencing social uniformit§
or diversity; and (4) computer-technology assessment as a part of a larger
national effort to anticipate the secondary and’ hlgher—order effects of ’
technology. Difficult as these issues may be from the standp01nt of re-
searchability, they rank highest in research significance.
Equally as di%fiCult-—and reinforcing the major workshop theme--is rxe~- |,
. search on the development of humane ox responsive design criteria. The gn-
dividual must, first of all, be considered as integral with the inf at%on

ﬁystem from the very beginning. Greater emphasis must be plac on the de-

tallea analysis of the requirements to be net to fit an ormation syst

into the environment in which it will operate. A deéper undexstanding'mugt

e

s
be achieved of substitutes for "human nlcetl and social rituals in an

e )

information-system context, as well as,ef//hose ¢haracteristics that are 4%,,

/ \

antrinsic in a human belng s makeup. Humanlzlng has a dlfferént meaning ag

cach level at wblchvgg‘lnformatlon systenm is t6 be made responsive to the

1 -

-

needs of an affectzd Qroup. In all of this, s1nplexexhorta ions about re- -

sponsive systems to system designers will not suffice; publiic-policy guid-
- ance must be developed, buttressed ideally by a discerning knd literate

public (ox consumer); e

Computer literacy stands in sharp contrast to the preceding sets of is-

stues. Not only is computer literacy relatlvely easy to’define, but once
widespread literacy is accepted as a desirable social goal, then the struc-
ture and content of comprehens1ve programs for ach1ev1ng literxacy from grade-
school to college levels and beyond can be readlly de51gned. One problem
stems from the absence of any natural soc1etal advocates for c0mputer
literacy=--although profes31onal computer 5001et1es may play a role here.._
Another dlfflculty may result from the long delays--probably five to‘tgg
years~-and, consequently,iﬁmzlong lead times that are_operative before the'
effects of any literacy program will be felt. It should be noted that the

_goal of achieving increasing computer llteraty is not to forestall posslble

s [
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éonflicts in computer use but rather to raise the level of computer aware-
ness -so that users ga? explort compute{ systens more fully and protect them-

selves frgm possrble abuses?

..
Y

'— .
¥ . ? ¢
. ¥

C. CANDIDATE PR*AM AREAS

Seven candldate program areas were culled from the written and oral in-
puts of the workshop participants. In the 'assessment, each program area was

first played ﬂgalnst each of the five purposes for research deflned in the

»

“summary of thls workshop, relevant lntersectlons were then ranked in terms

.

of research prlorlty At the samé tlme()each area was evaluated with re-

spect to researchablllty. The results lre shown in Figure 7, w1th the can=
didate program areas arranged in incredsing order of research difficulty.

The entries in this figure were generaced as follows.

e An overall assesaent was first made by the workshpp participants
of.-the program areas'that would cbntribute most significantly to
the achievement of.the’ refearch purposes. Thus, on a column-by;

¢ ¢elumn basis, partlcular cells,were checked (without. ranklngs) in
" ’ terms of the reLevance of*the program area in contrlbutlng to the
indicated research objectlves. .
7,
&~ +

® A Cross- check was then made by the 'workshop participants by. read-
ihg alohy each row to modlfy (by adding to) the <list of cells iden~
tifigd in the earlier step. At the conclusion of this part of the
agsgssment, twenty~tw0 of tl.o possible thirty-five cells were sin-
) gled out for closer evaluatl «.n.

0

) ,Each participant was asKea to rank the checked cells in terms of
' research lmportance, selecting only the top ten of the twenty-two.

. " At the same time, each area (or row) was to be fated with respect
) to researchability (1l = most researchable; 2 = moderately research—
P able; 3 = least or not researchable)!
v . ¢ S/
. The numbers entered in the twenty-two cells of the matrix in Figure 7
.o »are the:.dveraged workshop rankings; the numbers in the right-rnost column
v are the averaged ratings of researchability for\éach candidate program area.

-

¢ .Requirements for Computer Literacy
- 2 « , . . ) ) )

The establishment of objectives and programs for achieving an under-
standing of pasic computer functions at a)variety of societal and educa-

' tioﬁal levels.
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.Inventory of Computer Perceptions and Attitudes . . N S

[

e

The development of a continuously updated data base of computer per-

' ceptions and attitudes of individuals and groups as these are 1nfluenced

fmpact of Information 'Systems on Behavior :

" =

“

by present and ant1c1pated uses of the computer.

The Media and Computer Technology - !

An investigation of the role of the mass, organizational,‘and informal
nedia in developing understanding of the impact of computer technology o6n }

society. ‘

Impact of Information Syétems on Institutional Operations
" The study of the ways in which the application of information sys'tems
serves to modify work patterns, delivery of services, sharing of data bases,

and so forth. ( '

Impact of Information Systems on Ihstitutional Goals

The'study of the ways in which the application of information systems
serves to modify institutional-o?jectives and purposes.

.\

“}h&mne Design Criteria for Information Systems

The 1dent1f1c#tlon and 1ncorporatlon of information-system features
that ensure responsiveness of such systems to the widest possible range of
a "
individual choices.

]

i
The tracking of changes in individual and group behavior resulting from

’ n

interaction with information *systems.

< i

D. SUMMARY AND DISCUSSION OF INVITLD PAPERS*

", The following synopses of the ‘four papers presented at the workshop
. .

*Full texts of these papers are available from the authors. Copies
Aare also stored in the project files at the Institute for the Future and

the National Science Foundatlon.u

N 4 f -
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include not only thelﬁoints of view of the authors but also those expressed

‘by others during the discussions.

. ) The Problem of Computer Literagy (Rof#¥rt L. Ashenhurst)

. ® The determinants of contrastin attltudes toward computers musﬁ'bs ex=-
plored before an appropriate approach to the problem of computer llt-
eracy can be foriaulated. r \ .
®. Because attitudes are conditioned by perceptions, one must first char-
- acterize perceptions; \

e A ;Iear distinction must be made between computer systems (the compuEer
“and its associated hardware) and information systems {the totality of the
information-processing and decision-making environment within which the
cohgoter is imbedded). This distinction Is of critical importance in ad-
dressing issues of computer perceptions, attitudes, and literacy.

. .The present state of knowledge of public perceptions of computers is gen-
erally inaccurate and grossly oversimplified. Measurements of such per-

+ " ceptions do not adeguately convey the dichotomy that exists in the minds

. of most people concerning the positiyo‘andinegative aspects of computer
(and }ngormatlon) systems. . // o

L ; 5inéo most peOplé do not. work dlreﬁtly with computers, most perceptions
and attitudes about vomputers are, 'pased on experience with 1nformatlon
systems in which the computer is' only an element.

. ~
L -
Computers are viewed variously as iranmimate objects, peéts, or persons--

..‘

. . ! .
depending on cifgumstances. Perceptions of cofmputers in this sense have

not been studied carefully, 1if at, all.

«

) An$interest;ngu§ogtéxt in which to study the formation of gttitudes con-.
. 'cernlng computers is the Apollo Space Program, where mahy TV vieWers
" . " received similar lnpats about computer applications..

e In the long run, o major need -exists to deveIOp more elaborate models of

what perceptlons of computer systems are, how they are formed, and the
B *
., manner-of track.ng them. ‘
/- ‘ . . . . i b . \
® Most infoermation systems are designed without sufficient attention to

the informaﬁion—andlySLS phase “(as contrasted to the more technically

o . ‘
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oriented sysrgm—design pnase) . What requirements must be met to fit an .
information systen into the environment in which it will operate?
® Lack of kngwledge about information systems prevents the public from un-
Y derstandingg how to assign responsibilities for system malfunction.
® Thére is a\growing danéer that some comnputer supersystems (mainly mili-
tary applications) will surpass the user's ability to understand them.
® The individual must be considéred integral to, the information system from
the outset; most information-retrieval systems have not proved succegsful
because the user was largely excluded in the development of the system |

~goncept. Two aspects of this problem that are of overriding importance y

‘are: the integration of the individual and his needs into the system de-

'

sign 1n an anticipatory fashioﬁ (i.e., in terms of the likely future con-
ditiont and requirements to be met); and the integration of the individual
and his needs into the deé?@n of very large information systems, whexe the
effects that can be produced by complex systems are very poorly understood.
¥ e Information systens will continue to be designed and applied in inhuman

ways unless publlc pressure increases; and this requires increased Qub—

- - @ e — - T,

lic computer lltéraﬁ . .

! |
® ‘Computer literacy may be defined as the abilicy of a specialist in-d cer-

tair activity to discern which aspects of that activity can be compdter-

ized readily and which cannot. . . |

Computer perceptions and attltudes often depict man's private hopes and

v

fearq rather than any extcrna] reallty

First .Progress Report on—am—imvGAtory ,

of Research Measuring Perception. of ' i .
Computerization (Ronald E. Anderson) .

. ® Generally, the data on perceptions of computer technology are very uneven,
rescarch methods are poor, and most results are neither very interegting
nor illuminating. .

e The following studies and activities are noteworthys as better than avér-
age efforts: Robert D. Hess and Maria Tenezakis, The Computer as a So0-
¢cializing Agent; Some Socxo~a[féct1ve outcomes of CAI, Technology Re-—

,/Port Mo. 13, Center for Research and Development in ﬂeachi;g; school?of

N , Bducation, 5tanford University (october 1970); Todd LaPorte and Daniel

ERIC DR ‘=

s \ . £
.
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Metlay, The Watch and Wonder, The Public'sgAttitudes toward Technology:
A Survey, Working Paper No. 6, Institute of Governmental Studies, Uni-
versity of California at Berkeley (1973); and the ongoing monitoring by
the Educational Testing Services of the Mitre Ticcit and the University
of Illinois Plato Systems. )

® Studies of selected cartoons on computers in magazines of the past
‘twenty-five to thirty years can provide useful clues on changing percep-
tions of computer technology. ) .

® Some evidence exists that children grasp the real significance of car-
toons at a fairly early age. Moreover, much of what is written about
computer technology in" the popular press does nqt necessarily reflect
what an author thinks about computers, but rather?what he feels will at~
tfact the attention of hi; readers. However, one éhould not overrate
the influence of such reprq;entations until, studies ‘of their real, im-
pact have been made. |

!
The Impact of Camputerization in Losj;Angeles:

1973; Some Sample Survey Differentials in
Perceptions and Attitudes (Dwaine Marvick)

”,

® A shared-time omnibus survey was described which included questlons(on:
(1) the incidence and kinds of personal problems linked to computers;

. (2) computer experiénce on the jop or in job training; (3[ computer auto-
mation; (4) the use of computers in governmeﬂt decision making; and (5)
receptivity to computerization in medical and educational contexts.

e Although the data collected from the survey has not yet been completely
processed, it is already clear that participation in an ongoin? omnibus
survey can yield significant returns. As an example, the survéy per-
mitted the author to work closely with other survey investigatérs in
relépinq responses to some of the computer-related questions td‘psycho-
logical constructs dealing with loci of control and a%ienation measures .

® Rescarch assessments snould examine the impact of increased familiarity

(P with computers on the effectiveness with which individuals solve prob-

leans.

o
-

® Any serious effort to acquire information on cowputer perceptions, atti-

tuwies, and behavior must inclwde longitudinal studies that will shed

59
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light on how individuals adjust to their work environments over time.

e Case studies (and surveys) on perceptions and attitudes should be per-
formed in o;der to derive a better understanding of the basic processes
involved and to permit more focused measurement efforts.

\

Some Thoughts on the Questions for .

the Workshop (Irene Taviss)

® Much of the work on cFmputer perceptioni'and attitudes has the.flavor of

"data for data's sake". 1t appears that little forethought has been

given to the extent to which compw&ers may be producing changes in the

ends, purposes, and objectives of organizations.

® Insufficient attention is being given to the meaning of humanizing by
those who design gnd build information systems that are purportedly
matchcd to individual needs at various levels (e;g., managers, emplo§-
ees, consumers, and so forth).

° wiQespread computer literacy will not necessarily solve most problems
related to computer perceptions. t

® There are inherenp conflicts between producers and consumers of computer
technology. Although such conflicts are not necessarily bad, those that
are based on misconcephiéns should be identified (e.g., as from the
AFIPS-Time survey) and corrected.

® The goals of computer scientists and the kinds of systems they are plan-
ning, as well as the more global impacts of computers on the structure

of society, must be identified.

. PAINLL REPORTS

Four panels were formed midway through the first day of the workshop
to adidress specific sets of issues that arose during the presentation and
discussion of invited papers. Theég panels dealt with: (1) measurement of
perceptions, attitudes, and soéial change; (2) the meaning and implementa-
tion of computer literacy; (3) humane design criteria for information sys-
tems; anc (4) puind-policy issues raised by computérization.

3
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Measurement (Thomas White*, Murray A. Aborn**,
Ronald E. Anderson, and Joel W. Goldgiein)

& lcasurements of couputer percepé&ons and attitudes must serve as inputs
for making public-policy choices,/gsr understanding social change, for
educationland training, and the like. The basic problems here are not
simply those of measurement, but also those of anticipating and fore-
casting the impact of future computer technology.

® Any program of measurement should explére the possible uses of social in-
dicators and media-content analysis. Also, measures of computer percep-
tions and attitudes should include some totally judgmental aspects, as .
well as some involving quantifiable indicapors.

e It is unlikely that we will be able to justify the development of so=-
cial indicators to be used solely for tracking compdtér technology. More
realistically, we shfuld look for indirect measurés that could yield data
on attitudes towar%/ihformation systems (E.g., shifting employment pat-
terns, disputes over priv?cy, and frequency of billing errors).

® One of the most important problems in measurement is validity. The ex-
tent to which perceptions are good indicators of attitudes is not at all
clear; nor is the cause/effect rela%ionship between attitudes and behav-
ior. In instances where the relationship between attitudes and behaviog\
is clear, attitudes can be the focus of measurement; otherwise, we must
attenpt to measure behavior and behavioral changes directly.

® ~As the computer progressively becumes submerged in the information sys~
tem in which it is a component, it may indeed gradually lose its iden-
tity as a focus for perceptions and attitudes.

® A thorough data-collection effort should include:

- an assessment of pubiic perception of what an information system is,
the uses to which it can.be put, the uses to which it cannot be put,

~ who desigus it, the purposes it serves, how accessible 1t is for in-
spection, how modifiable it is, and-so forth; B

-~ an assessment of the influence of computer technology on public at-
titudes toward privacy, confidentiality, isolation, job satisfaction,
and so forth; ’

o> -

*Lead panefist. |

**National Science Foundation observer.

3
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- an assessment of the perceptions, attitudes, and behavior of both
computer scientists and policy makers regarding the development and
uses of computer technology;

- an assessment of the extent to whichf and how, information systems
serve to increase the differential gap between "haves"” and "have
nots", both in terms of access to computers and degree of computer
sophistication; and

- assessments of the gap between those at the leading edge of computer
technology and others in society.

It would be desirable to imbed a measurement of perceptions of cohputer

technology in a broader assessment of technology in general. In other

words, general measurements of public'attitudes and perceptions of comj/

puters (as contrasted with the more narrowly defined measurements undex-

taken to provide input to specific system-design activities) should not

be made in isolation.

Literacy. (William D. Smith*, Dwaine Marvick,

M.

Granger Morgan**, and Sally Yeates Sedelow)

ERIC

' systems.

The achievement of computer literacy is, in itself, intrinsically good
since computer technology is here to stay. Computer literacy is de-
fined as the understaniing of basic computer functions in terms of what
computers can and cannot do, with particular attention to their poten-
tial, as well d4s their limits, in meeting human needs.

Achievement of widespread computer literacy may be considered a form of
consumer e@ucation designed té produce the essential feedback for pro-
vidihg quality control on the design and application of information

The results of a program to achieve widespread computer literacy would
likely not be felt for five to ten years. Eventually, it may be desir-,
able to develop a form of computer-literacy test. ‘

Data are required on the nature of computer courses presently offered at
the grade-school, high-school, and college levels. Some observations

wade about requirements at each of these levels include the following:

*Lead panelist. ’ ////
t*:' 3 3
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- Grade School. Useful material can be made available directly from
the new math or can be adapted from it. Any good introduction to
computers should include some "hands-on" .time with computers so that
direct experiences can be obtained about the nature of program (log-
ic) errors. More importantly, it allows the beginner to experience
success or failure wit? computers in an immediate, direct, and closed-
formn manner. At the same time, it would not be too early to intro-
duce the novice to some notion of how information systems are design-
ed and the nature of their social impact.

- High School. At this level, current instructional material is either
not very good or is nonexistent. Courses need to be designed for all
students-~not just the college-bound group. They should convey infor-
mation on the present and potential social impact of the computer, as
well as its technical and operational features. There is a need for
a curriculum package (serving both this level and the introductory
college level) that would provide "hands-on" workbook activities or
games containing instruction on systems design, economic and service
trade-offs, and so forth, drawn from nontechnical real-world settings. /
Special note was made of the implications to teacher training for car-,
rying out such programs. /

- College. A basic instructional unit at the freshman level should pro-
vide as direct and active experience as possible with the computer
Such a course should rot fall into the "computer-appreciation" cate-
gory, but should be organized so as to draw students together frem a
variety of disciplines. A desirable level of achievement is that a
student from any major field of study be made fully cognizant of the
state of the art of camputer-processing capabilities in his field.

4

® Although no specific requirements for adult and continuing edybation were
proposed, it was noted that job discrimination in some secgyés may be
based increasingly on computer illiteracy. High-school—leéel courses may
be adapted to meet on-the-job training needs. Also notgé/was the almost
complete lack of a suitable TV series on the nature andluses of computé;s,
much like the ABC news series, "On the Side of Man"?/%hown in the early
months of 1973.

s

Humane Design Criteria (ilarry T. Larson*,

Robert L. Ashenhurst, and Fred W. Weingarten*¥*)

e Many, if not most, people who_hdve contact with an information (or com~

puter) system feel that such systems are inhumane. (Although a precise

*Lead panelist.,

**National Science Foundation observer.




definition of dinlhumane was not gaven, lack of responsiveness in meeting

individual needs and incapability of responding to the exercise of indi-
vidual choice may be used synonymously with thLe term.) )
Before progress can be made in developing humane design criteria, the
roles of. the principal groups-interfacing with computer systems must be
identified and humaneness must be translated into operational terms

vis-4-vis each role group.

The following is an illu;tration of a possible taxonomy of groups:

users (e.g., middle-level managers, time-sharing-system customers,
and mission-control operators);

- developers (e.g., system architects, analysts, and programmers);
- maintenance personnel (e.g., staff responsible for system modi fi ca-
tions) ;
|
¥
- computer operators (e.g., staff operating at consoles or handllbg
tapes, disks, cards, and so forth); and .

‘ j
- consumers (e.g., individuals interacting directly with the outﬁut of
an information system). i ¢

I
'

To illustrate how the notion of humaneness might be translated into op-
erational terms for one role-group category, the following preliminary

requirements were generated for the consumer group:

1
~ access to scrupulously accurate information;

- ability to exercise individual choice on the matter of membership in
a consumer group;

~ access to information about oneself and availability of a reasonable
means for changing it;

- ease of implementing changes, with corroborating feedback of the
changes made; .

- ability to disapprove, with some limitations, of certain uses of pex-
sonal information;

- access to a system interface which has features of individuality, in-
cluding the use of names instead of symbols, words instead of codes,
and explanations of alternatives instead of listing of options;
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- access to system safeguards against incomplete information (e.¢., ar-
rest and disposition), as weil-as against use of obsolete data (e.g.,
file-purge rules); and

~ access to prompt, clear, and accurate explanations when failures do
Qccur. ,

e Several research tasks were identified:

~ an in-depth exploration of the groles of those affected by computer-
ized information systems (expa‘ging greatly on the taxonomy noted
earlier); ' . '

- a detailed Study of the concerns and complaints expressed by consumer-
group members, the relation of these to characteristics of real compu~-
- terized systems, and the structuring of remedial action programs to
. be undertaken to achieve operational” humaneness; and

- an investigation designed to translate humaneness into operational
terms for other role groups (in more”depth than was shown for the
consumer group) and the definitioﬁ/if an action program aimed at
meeting the requirements for humanization of information systems for
each group. -

’

Public-Policy Issues ‘(Pefcy H. Tannenbaum*,
Robert Nathans, and Irene Taviss)

e Computer vs. Human Interface. The displacement by a computer system of
a function previously performed by a human may produce desirable benefits,
but e interface is almost always incamplete in sdéme human sense--
personal rituals and niceties are lost. Although an impression of a
: two-way communication channel between thefcbhsuder‘anq the system may be
created, in fact, the iﬁterface'responds more like a one-way channe;, in
a seeningly impersonal manner. l
® The Computer and Social-Goal Cgpflicts.. The efficiency acliieved by the
application of computer technology often raises conflicts between the
basic social objectives of preserving privacy of pgrsonal 1nformatlon
and’ exerc151ng freedom of choice in personal matters. The exerCLSe of
individual choice by those affected by an 1nformatlon system is pérhaps
the overriding principle arouna which such confllcts must eventually be

»

resolved.

*Lead panelist.
. @ -
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The Computer a‘ Job Displacement. Insufficient attention is being di-
rected to job displacement and work-pattern shifts créated by computers.
Although society as a whole may benefit from such changes; each indivi-
dual is affected differentially and is often without options for early
retirement, job retraining, use of leisure time, and the like.

The Computer and Social Unifbrmity. The extent to which the application
of the computer is contribu&ing to the creation of a more uniform social
environment is not understood. Even though the computer creates the po-
tential for less uniformity,\society appears to be failing to exercise
its options for diversity. o some extent, the issue of gentralization
may be clogely tied to unifb ity. )
Camputer Technology Assessment. As part of a growing national effort S;"
understand and harness techno%ogy more effectively, information technol-
ogy will come ﬁnder closer soéﬁal scrutiny. Among the péssible develop-

ments are: {l) requirements for information-system licensing arrange-,

ments; (2) the preparation of 1Kformatrvn—§ystem impact statements; (3)

publicly supported analysis desjigned to identify and asSess higher-order

|
effects and provide early warni“? of proposed information-system appli-

cations; and (4) growing professional}zation of the field of information-
\

GUIDELINE .QUESTIONS FOR THE WORK&HOP

systan design and application.

1.

2.

what have we learned from prev{o;% measurements of public attitudes
toward and perceptions of ganpute%s and compgtér—based systems? 1In
what way, 1f at all, has this kno&ledge been important or useful? / !
Should further measurements of ph\ ic attitudes and perceptions be

made? If so, what data are needed|to complete a set of baseline data
for future comparative studies? What t§§é of future measurements a}e
important, and why? Will national |{data suffice for most purposes, Or
are regional and/or local data ess%ntial? Is it reasonable to think

in terms of supporting only a singlt umbrella survey in which a number

.

-

N e 2 . . . M . . IR
‘'0f investigators participate together, or are separate, individual
. . "

data-gathering efforts essential?




) 5

‘ . . \
3. It has been argued that the design of systems which are not to be per-
: - . S ) A .

- celved by users as dehumanlziﬁg should be undertaken by the credtive

.

efforts of sensitive, innovative, and perceptive designers, ‘rather than

.

through major social-science measurement efforts. 1Is this a valid

! B
w ‘ hd .

computer literacy be defined with reference to public literacy re-
¢ - ., .

-~
. P, 4 .

. garding the computer? ,
“ 5. What types of dctivities are essential to a‘ﬁigh level of public liter- .

acy? How should they be undeYtaken, and by whom? ) ' . L
t, 6. 1If a high level of public literacy is ach1e§e§, how wril thé atfigudes

o within, and structure of, the computer-scierice technical community
: o " Y

éﬁangeé ) . “ ) o

' i . "
7. *How is the application of the comptter influencing the paradigms that

e society gevéﬁops anaxuses? What indicéfgfghcanfﬁe used to monitor |
“ /1 ', . <
changes? . : , }

8. What inhibiting effects, 1f any, do computer perceptions have on indi-

s )
/ , vidual behavior? what/gén be done to minimize such effects? What in-

. - -

¢ 14
/ ‘ \
9. 1Is there any evideqﬁe to support the belief“that computer literacy .pro-

" dicators might be usgﬁ/here? s

. duces a more real%ﬁtic-outlook toward 'the role of the computér in
/4
7

: N AT
. society? 7 ;

. 10. How do we minimize the possible confusion betweén the roles of compu-~ 2]

Lo h ’

o . ter educator and computer popularizer or lobbyist?

il. “What prograﬁs of resecarch in this general area maké sensévfor thé Na-
tional Science Foundation (and Pthe;s) in the next five to ten years?
How effective are such programs like%y to be in influencing perceptions .
and literacy? ’ How can these be related to other possible efforts (e.g.,
the Office of Technology Asgessmegt) aimed at achieving 'a pette: undertn . i
standing of the potentiél lapacts of sb?c}fic technologies on So$i?ty?
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. ) VII. WORKSHOR®ON’COMPUTERS AND INDIVIDUAL ACCESS ;

[ -~ '

. ' 5" ¢ i .
A, WORKSHOP RARTICIPANTS e .

. 'Bhe workshop {artlclpants were Roy Amara (chalrman), Michael A.nBaker, :
o ' RobextuP Blgelow, Ith1el de Sola ‘Pool, Michael A. Duggan, Hope ‘Eastman,
Robert Kllng, David B. H. Martln, Danlel D 'McCracken, Lee L Selwyn, Thomas
. . .B. Sherldan, Erederlck B Thonipson, Josegh Welzenbaun, and Marshall
% Whlthed.~>Append1x B 1wcludes b10graph1ca1 1nformatlon on each of theSe

“ * ) RN P e
¢ part1c1pants. “ “* IR Co b ) )

a ' s, - .

B. WORKSHOP SUMMARY ~ “. . »- . 7 . N T -

) " o

Theudomlnant sense of thms workshop was: that even the most rudimentary

- -“

. ’ data- on.behav;oral chanqes ascrlbable to comphter dccess are gssentially

L3

M # nonexlstent. ’ ¢ \
Ccmputer access may be def:Lned in several ways. In the verLbroadest
usense, 1t is essentlally synonymous w1th’ratlona11¥atlon of-5001eta1 proc~
_esses, and the research problems become as intractable as those for
A ' ‘technology-initiated assessments.* ' in the simplest temms, the workshop par-
‘ ‘ticipants’saw computer access as the ability to hse the services '‘of an in-
formation’ system e1ther directly or lndlrectly, much ln the same sense as,

) one uses (or accesses) a telephone system, a gransportatlon system, or a pub-
lic' library. However, this deflnltaon had to, 'be brought into focus before
the real problems of access could be broached. Distinctions had to be made

t between accéss to information about oneself, acgess to nonpersonal informa=
tion, and access to computer and communication c111t1es. Other useful
dimensions included: (1) the accessing entity (e.g., individual, social

o group, 1nst1tutlon, or government); (2) the nature of the}obstacles tolac-

cess (e. g., lack of skllls or unavallablb’fg,of software) ; and (3) the

*National Academy of Engineering, Committee on Public Engineering Pol-
icy, A Study of Technology Assessment, Report to the U.S. Congress, liouse,
Committee on Science and Astronautics (July 1969).
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immediacy of'accgps (e.gﬁ raw ‘computing to an

the clarification of the meanlng pf access w

indirect service).

Inffact,

one of the significant prob-

lems that the workshop parthlpantS unavo;dably had to face.

No attempt

was made to combine the dlfferlng ba ?f #Access 1nto a single framework

or taxonony; rather,'ln most lnstapces elther the sense in whach thefterm‘

‘was being .used was suff1c1ently cldar frqm context, or the sxmple defini-

1

» [y

.

+ Ed
t10n noted earller was u ed. - Fa Y

0"‘

+* The céntral probla%§1of computer access are clearly not technology—
related» rather,, they ITie at the rebatlvely neglecEed lntenﬁace of the hygan
Crltlcal issues 1nclude-

R

of adequate standards to handle the pxgllfefatlon of hardyare development~'

and the lnformatlon system. (l) the development

(2) the trade—offs between-the expertise required to géln access and the
technologlcal/economlc burden tha!‘can-be plated- on the system ltself, (3) q

the role'of natural languages in fac111tat1nq human—co-machlne communlca-

tion; nd (4)° the proper balance to be struck between centrallzatLOn and
decentrallzatlon in the design of lnformétlon systems,. ' ~. ’

The degree of centrallzatlon is dlrectly dffected by a host of iargely .
unresearched areas, 1néiud1ng the structure, aconomics, "and regulatlon of "
the. ntass lnfornatlon—serv1ces market. No clear-cut lndlcatlons exist on
whether the lnformatlon-serVLces lndustry w1ll develop along the CATV model -
or the v1deo cassette/disk model, or what the’ relative roles of the cable
and telephone system§ may be. What is clear is that publlc or lnleldual
access to information serVLces Wlll be determlned largeiy by the manner ln’
which costs for such services are allocated. The key issues thus deal w;th. 1
(1) the extent to which natural-monopoly conSLderatlons apply (probably not
at all), (2) the feasjibility of ach1ev1ng universal access through compe-
tition (one possibility would be subsidie$ taken from community tax bases);
and (3) the-nature of the demand and supply functions for information ser- °

vices. Our state of knowledge on the demand' side is much too rudlmentary
at present and on the supply side, we need to explore the bundllng of in-
formation services and alternatives for reshaping classical industry lines
(e.g., publishers, newspapers, broadcasters, and so forth). &he extent to’
which experlence from other countriesg can prOVlde clues on opportunities

for horizontal integration is also an important questlon.

.
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Politically, it is naive to think that computer access for particular
sofial groups can result in any significdant redistribution of power. At
most, such accegs could serve te eliminate an excuse for not redigtributing
or sharing political power. Perhaps the key point here is that pbbllc ac-

Cess to 1nformatlon systems should include the ability to monitor and con-

.

trol the development of such systems. Thusy a fairly ambitious program‘of
\\\ . retrospective studie and monitoring efforts should be pursued. This is
" not to F3y that \ef'fo%-s aimed at providing increaggd . citiz.en access should °*
not be supported and encouraqed, for there is some ev1dence tnat c1t1zen °
. efflcacy may thereby/ be enhanced. However, the workshoép partlcypants
v1ewed such efforts as pexipheral, if not wasteful, part1cularly lﬁ they ¢
. * lead to a cllmate of "1ns(ant referenda" o - .
5 : From a legal standpoint, computer access is intimately related to pr1-

s B ! -

i
. vacy, confldentlallty, and security, Perhaps the core d 1ssue ‘here is the *

i -"' < pOSSlblé o}nhlm.t}gg. ffects on individual behav:.or resulting from mcreasqd Co ‘Y

s socletaf access to _personal information. Unfortunate;y, v1rtually no da

n exist to permlt more, than speculatlon about the extent and severity of the

s,

.- Poss1ble effects3 . v 4 -« o : s *

- < -
by ’ The most per%asLVe issues and 1mpacts related xo ¢computer access are- f‘
) . belleved to ‘stem from perceptual change, paradlgm shifts, and contextual .

fects, Notysurprlsrpgl&, these are, alsoathe most drfflcult\giresearch.

0, prlmary qoﬁqern*hege are the}ways 1h which access te, and Gantact w1th,

t
dbmputer systens serve to affect or; .Shape one' s image of the WOrld. A

N
o search fop answers mlght 1nclude a Whole array of-matchedcgroup experlments

)

e

- ln whlch the ob;eqtlve would be to detect differences in perceptlons, . . |

~t]ec:.slon-makmg procedures used, pérfpnnance measures se%eoted, and so 'f -

« & a v -

- ?,

- forth We should‘also eXplore«the ways‘ln which the appllcatlon of the ¢

fy' computer acts as a force both for fractlonatlng soc1ety (by produc1ng con-f% .

textual changes) and for stablllzlng soc1ety (by. fac111tat1ng *communication) . ¢ -

! _The workshOp part1c1pants were unable' to agrée on whether computer ac-

' cess will contribute to 1ncreased*soc1etal dlver51ty or not‘'and, Tore in- .

. ¥
, | K

por tantly, the extent to which this may be desirable. 1In partlcular, great

concern was expressea about\the‘pbtentlal use of computers to proliferate
ttfriv;.al product differences under the guise of individuality. Perhaps the”
¥ Y ) . B

‘ .
O ' “ . .
" ’ . " - " -
:
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enly long-terﬁ hope for coping with some of these f&hdamental issues is tne
initiation of specific programs for ach1ev1ng w1despread computer literacy--
at &he grade~school, junior-high, and hlgh-Schoo} levels. Whether, in fact,
sucn“programs can raise literacy levels in ﬁime‘go forestali the undesir-
eble societal consequences ascribeple to increasing cemputer access is an

L

open question.
C. CANDIDATE PROGRAM-AREAS . B ’

- -

Ten candidate program areas were culled from the written and oral in-

° : * .. . .
puts of the workshop part1c1pants. .These were 1ntended to reflect major

issues related to the soc1al 1mpact of computer .access. The' particigants

[ 4
d;a not favor the use of rank-order correlatlons or other quantitative mea-

sures of preference orderfng.

° “ ~
* L ', - . .
i 1 o

Retrospective, Ccmperq;}ve, apd Case Studies of Access

. . Research should be ded‘!ed to a systematic review of computer-system

applications t» assess their impacts (e.g., skill .levels required and style:

. - 1 .
. of 1nfornat10n used) on system designers, managers, and usens, as well as

. on the publlc at large. Ingiudéd in the range of investigationsXare: (1),

trans1t10ns from manual to computerlzed systems; (2) the impacts of in-

.

' & ¢reased access on, keepers of infoghhation systems; (3) the relationship of

access to social control; and {4) comparative analyses of access using in-

e .- .t€Znatipnal systeﬁg (e.g., Swedish income tax) as referrants.

'
[ . ‘

*
\

ki Monitoring of Information Systems under Developnenti

~

. - The ~emphasis hore\ﬁhould be on the collection of data on major lnfor-
mation systems in various stages of development and: lmplementatlon ‘to prg-

I vide an early-warnlng or technology-assessner' functlon on present and an-
- L)

, . ticipated f'onsequerles. Incl.lded in this monltorlng should be data on how
. far) each. sysLem has progressed, what each ﬂﬁrports to 'do," and posSLble un-‘

antlclpaf‘iconsequences--ln shQrt, the creation of a guidebook to large
® - .

informafion systans‘ )

‘ .- ¢!

Q n . '
EMC - ‘ "‘ . . *\

s ! ‘ .
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Innlbfiqu %ffects of Access ' ’ .

.

Measurlng mechanisms need to be developed, and.experiments must be de-
signed for collecting data on the p0551b1e behavioral effects of increas- .
ing availability of pérsonal information. The range of'explorations might

include detectlon of behav1oral changes arising from:, (1) the operation- of

\the Bank Secrecy Act (e dg., incidence of transactions under $2,000); (2)

- of the ‘Bformatlon user? .

*requirements; (4) use of intermediaries; an? (5) expertise requiredwvs.

L=

records on political activity of particular social ggroups; and (3) the na-’
ture of medical records keeping (e.g., extent of quéntftative vs. subjective

data used). ‘ 4 ’

Accesikénd theraqy Requirements * -

Increasing computer access impgses new educatlonql requ1rements on so-
ciety. Research should be aimed at nethods for achieving these needs. In-
cluded‘should,be: M) the content and manner »f teaching computer ekills )
to grade-school children; (2) the feasibility of usingucbmputer—netdorking
arrangements at j‘hlor-hlgn and high-school leyels, /;}/m’ghods for convey- 7
ing “accurate descrlptlons of computer capabilities and 11m1tat10ds;*and

(4) the promotlaof concern and understanding among designers of the needs

. - .

. 8 - - o
- - : . . 4

Aécess and Large Data Bases

.

The acce551b111ty or inaccessibility °of large data bases should be -
studled from ghe standpoints of: (1) setup cos;s, (2) malntalnahlllty,
(3) retrievalfcharacterrgtics, including the effect of gerformlng a variety -
of statiSticél manipulations easily; (4) 1dlosyncrauic features, and (5)
.- e

degree of data-base coupling and networking. . \
. { . -

.

V‘ - .

\)

Access and Interface Requirements . . T

. i P

Research should be aimed at an assessment‘\of the°principal-technologi-

-

e¢al and economic barriers to increased access, including: (1) technological

deveiopments and standardizationf (2) costs anfl pricing policies; (3) skill .

. » . " [
cost’ trade-offs, . . -




» N N
' R
>

.
. " . .
v

. Regg;etq_y and Competitive Dimensions of Access o f

o !i Structural factors within the 1nf0rmat10n—serv1ces industry (1nclud1ng/ﬁ
. natural monopoly, centralization vs. decentralization, and vertical 1ntej
- gration) need to bé analyzed in terms of their‘influence on intraingfstxy
competition and acgess. Included should be: (1) retrospeetlve analyses of
regulatory developments in the cormunlcaC1on and computer 1ndustr1es, (2)
the relevance of natural~-monopoly con51deratlons, (3) legal barriers to ac- .
cess; and (4) a definition of public reccrd. ° ’
— o - ) .

S

» i N ad

4 Access and the Organization of the
‘ Information~Services Industry :

-

The emphasis here is on the study of interindustry structural factors,

including bases of _organization, ownership patterns, and horizontal integra-
. ! ‘

. tion. Included should be: (1) .forgcasts of the demand for -augnfented or
new services; (2) an evaluation of alternative methods for restructuring
clagsical industry lines; (3) an exafiination of the economics of service-

e L4

bunfiling systems; and (4) comparative analyses 6f internatiocnal systems. °

-
+ . 4 s ‘

Q9

. - K
— N
-

Con¥liectPetween the Right 58 Know and . ‘ )

. Personal Privacy in Information-System Design ’ ¢

0
i L4

» Research should'be aimed at the developmenr of basic principles—with

W which to balance,the conflicting reguirements of access a. prlvacy. In=
. clq%ed here. should be: (1) thé &evelopment of operational deflnltlons and °
Wt teronomies of access and privacy; (2) the structurlng of generic case I "
studies oOf confliet; (3) the-identltlcaglon og anomalies egd inconsisten-

C . cies; and (4) comparative analyses of internpational systems. "
— .

. $ Y . .

. ‘Soc1al Shaplng of Reallty v1a Informatibn Systems

¢ ’

PR The empha51s here is on the design of experlments for understandlng .
- the manner in which contact and experlence with 1nformat10n systedb affects

one's Jage of the world. Incluaed mlght be: (1) experiments designed to

LI - Al 4

detect and evaluate behavioral dlfterences resultlng from various -

. ) Lnformatlon-access env1ronments, (2) matched—group experlments (e.g., dif-
+ + ferences in perceptlons between computer-sc1ence majors and humanities ma- .

jors, differences in decision-making procedures between managers who rely

\‘l« i | ‘ - - .
ERIC . S S ~
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on "management infermation systems" and those who do not, and so forth);

and (3) a study of the iapact of access on the selection of measures of sys~-

tem performance, particularly whether sophisticated and quantitative measures:

drawn from operationally oriented data bases become the intellectual cur-

repcy for decision making and policy debate. *

R L. .
D. SUMMARY AND DISCUSSION OF INVITED PAPERS* -

-5

The following synopses of tne four papers presented at -the workshogio

1nclude not' only the points of view of tfe authors but also those expreSSed
by othgrs durlng the discussions.
, : e -
) R :
Computers and Contextual Change“(Frederick B. Thompson) .,

® The computer can&act in two opposing ways on society: first, as & frac-

tlonatlng, agent hnce itr1s a powerful force for stlmulatlng ccﬁxcep-
tual change, and secona,-rag q stabilizing agent, since it is also a force.
for facilitating anu encouraglng conmanlcatlona It is the“™interplay of

these two forces that. sheuld provrae the focus for any research qp the

social impact of the computer. et .

, - L
which contextual (or,conceptual) cleavages should be briuged and which
should be retaines? We nded to understand on a caserby-case basis how
the application ©f the cefiputer may trade 1nd1v1dual and societal di-
_versity. 'for institutfomal efficiencies. >

.

’
s

How and where can computers be applied to modulate the rate of contex-
tual change? We need to understand how the very processes of data
. -collection and procgssing affect the groups under study.

A o

- How can ex iencé\yitih computers themselves be utilized®to increase
tolerance f coptejtual change? The bottleneck is neither technology
: (whicly is clearly fiirthest advanced) nor software; it is rather the
>area pf the interface (e.g., naturxal languages and special application
dev1‘ s} between user and information system that can have the most

profound effects on access to, and acceptance of, the con@uter as anyg
. instrument for contextual change.

LY

-~ .
*Full texts of these papers are available from the authors. Copies are

also stored in the project files at the Institute for the Future and the
National 3Science Foundation.

s L J
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. Y ,
e ‘Information is becoming increasingly idiosyncratic as we computerize data

L ¥ . . . . .

bases along narrow, discipline-orientgd fields. 1In a very real-sense,
‘the narrower we make tne data base, the less accessible we make it; but
this is not altogether undesirable, f& this stresses the subjective na-

ture of information and the plurality of approaches. Two OppoOsing trends
. ( :

Y ' o

- ‘the development of swaller, decentralized, interactive comput:r sys- '

tems using natural-language inputs, that make for less trapsferability
“ from one system to anotner; ana . .

ax;e seen:

- enftrced commonality through the networking of facilities and a nay-
gowing of the diversity of resources' that are available, with the re~
sult that some c;eatige research will be inhibited. .

’ - *

. . . ' - . . PR N
¢ =:gThe igsue of centralization . decentralization of computer fac111t1es ¢

[}

A{or efficiehcy vs. access) ¥s arising increasingly with respect tc

computer-systems planning in less developed countrles. . T ‘{\ .

® The drive toward forcea conformlty is falrly w1despread in both the pub—

‘ lic (e.g., ARPA, NSF, and EDbCOM) and private segtors (e.g., IBM), where
the prevailing assumptlon;ls that 1nrormat10n is to be treated as a ! 4
commodity. ' ’ o . )

ow‘gfgndardizati n will proéﬁbly not play a role in moaerating the conflict g
‘between conformity and creativit&, since standardizatiog c;n create the

. %
)

i1llusion of the commuhicabilit§ of information.’ By the same ébken, di-

;érsity hay beaan illusior, because tne highest:fével tr;nsformahion ;ouih
ﬁine§ provide an upper bound to transferability since all transférmagions
result in some loss,of information¥. _ )

) Economiés will dictate the growth in the use of natural languages. Sim-

“ ply put, given a limited sdbply and productivity ofs prograumers and the

expected growth in copputer systems, we will be forced'£0“develop lan-

guages which will yield a gredt deal more computing per statement and

-

0 which will permit more people to have direct contact witﬁ“computing
»
systems.
T~
ALY
1] ~ .
. o ! .
.

o ' ’ '
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, Information Technology and Inuividual Access; \scme
Economic and Regulatory Considerations (Lee L. Selwyn)

v

market rather than with access by'researchers and other highly sophisti-

cated users. N n .

‘@ Perhaps the experience in the telecommunications industry (particularly

with the common carrier) can-provide some useful guidance on the develop-

ment of the information-services industry, For example, like communica-

N

tions carriers, portions of the information industry can be characterized

by natural monopolies (created by economies of scale), where regulation

.

is used as a subst;tute for competitioﬁ. Although such conditions may

2

exist. in only certain sectors (e.g., distribution), vertical integration

with sectors,which are chdracterized by more normal production charac-"

)
-teristics cpuld eventually extend monopoly status to the entire inaustry.

# Public and inde®vidual access to i ormatlon services w1ll be detexmlned
largely' by the manner in whlch costs for such serv1ces are allocated
among consunars, advertlsers, anq'other part1c1pants in the marketplace.

]

CcstAallocatlon and rate structurlng are infinitely more difficult in
L)

- 1
the information-ser'vices arsa than in the utility~gservices area, where

 the services,%:nqdka are fairly homogeneous in nature (e. g., electrlc;
ity, gas, ‘ana-ahter) . *

.

o One 1mportant issue within the mass information-services inuustry is the

level ‘at whlcn regulatory authority ought to re51de. If regulatlon is-

at too high a levgl 'of government, local access to services may be in-

L ‘hibited; if regulatlpn is at too low ‘a level, the inadvertent adoptlon
_ - of unnecessarily restrlctlve policies may prevent widespread access.

e Competition can coexist with a policy of encouraging universal access,

prOV1ded that industry sub51d;es come from the community's general tax

base rather than from partlcular classes of customers (e.g., low—cost

service). .
.

e It is very likely that some combination of both local and rewote comput-
1

ing will play 'a. role in providing informdtion services to the home. This

raises the question of the extent to which the industry will develop

alony the CATV model or along the video cassette/disk model.

’
o
? v

- 106

’ L - . . ) . 0 ’ k)
® Here we are dealing primarily with access by the mass information-services

¢
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! .. e
e A major area of technological competition is cable systems-vs. the tele-
phone network. The outcome will depend on many factors, qpt the least 7

. of which is the rapiaity with which the cable system can provide new

.“”

services (other than over-the-air broadcastiqgi: “ ‘Y .
® The devefopment of interface standards among the wide variety of system-
access deviééslﬁill be among the most important elements of pub%ic-p?liéi
formulation. n . A‘
e The human-interface area will continue to be" the most important bottle- . =
neck in direct consumer access to conrputing and infogmatéon s&stems for
at least the b;xt decade. PO soue extenG,‘the,exact lenéth of time will' -
, depend dn wheéher we are dealing with zomputer systems or comput&r-
»

aidéd systems and on what level of complexity the interaction with the

I
—~—human is to be.

e+ In many respects, the economic and technological cha;actéristics of

‘computer-based information services are

ite different from those of

broadcast television.

For example, with computer-based services, the

consumer‘ can be highly selective; meterindg is a natural by-proddct of
the service; quality of service depends critically on the skill of the ‘ #

consumer; and service originaqion costs are m‘Fe modest. o e

There are Very few data on tne potential nature, size, and economics of

the_iqurmation-serviceé market. However, it is clear that the economics

>

of services to the home will be influenceu greatly by service bundling

and by technological developments in other areas (e.g., electronic mail

by post office). '
] L3

- Political Aspects of Acce§s to Coamputerized Record
Systems and Computing Facilities (Michael A. Baker)

(1)

for political and economic reasons, many computer-system projects that:

e Among the conclusions of,the NAS study oi computer data banks are:

. might pose information-access problems have been slowed down; and (2)
. . although computer systems generally make information services faster and~

“ cheaper, it is difficult to identify larger éqciai impacts. )

e e should undertake a broad program of experimentation aimed at collect- .

ing basic data on access (and nonaccess) to specific kinds of information,
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including patlents' access to their own medical records and.expunction of - i

arrest-only records.'

e Care must be exercised to guard aéllnst the creation of false impressions
about the degrege of contro;/maue available to.citizen grogps or employees.

e Three'distinct kinds of eecess should be’ considered.
- ~
‘ . v . .
‘2 @dccess to Information about Uneself. This includes a knowledge‘%f
, what files exist; the ability to see one's own record; and the abil-
ity to correct or challenge a record about oneself,
e ' . * @ '
v - Access to NonpersSnal Information. This includes performance and .
planning data, allowing for some selective withholding of vitally se-

cret data. Confidentiality and access goals will often confjlict here.

°

- Access to Camputer and Communlcatlon,Faczlltles. This includes orga-

\

3 nlzatlonal arrangements under which individuals are provided indi-
rect access to information services.
4 ' 1

. , . | ‘ 4
e Public access to computer ‘systeums should include the ability to monitor

and control their developuent. Vo : e

- \ ¢ - - =

® In view of the inherent difficulties of successfdlly‘forecasting the po-

. tentlal social impact of computer technolpgy, the best one can do is to .
— put efforts into monltorlng computer- system developments and appllfatlons. -

. \ -

Such efforts might 1dent1Ly. (1) data systems being created; (2) ;he

functions they are to perforw; (3) the stage of development; and (4) the

extent of thelr current social 1mpact. \ ) v * '

<« ® The med;cal records-keeplng\area is one in which it 1s difficult to de~- '

-

tect changes created by computerization. But this may be misleading,

4 . . . !
for real changes are often’ not revealed by discontinuous breaks with the
. past. Among the possible effects of computers in this area are wider 4
availability of data on service characteristics, on physician “profiles",
. e
and on costs. )
e In addition, computerization increases: (1) the ease of record guplica-
tion;- (2) the ease of record accessibility due to security failures or
: lapses; and (3) the ease of record wrltlng.
- e At Ieast two different classes of access dlfflcultles should be con-
sidered. - N v
: - The lack of expertise of the potential user grodp\often precludes ac-
cess and use (e.g., Sierra Club and EPA data base).
e \\ v
Fo ‘ 1 .
4 \d \x
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‘ : ¥
- The lack of the requisitessoftware methodology oftqg/érecludes access
, . : and ude (e.g., citizen 'access to urban/regional models). . PREEN

A
-

° Retrospective studies of computer appl ggations may wel{ indjicate that
tﬁé coébuter is not always as indispensible a syétem-elemgngyas it
appears to be. For example, although it may seem thatnwe could not op- .
erate’as a nation without the degree of centralization presént today, in
'.faét perhaps regionalizatioA might have been successfully effected_ﬁith-

. .

out computerization. Thus, retrospective evaluations of information sys-

- o;\

temns should be carefui to consider, where possible, the alternative paths

that might have beenftaken, since computer~based information processing :

4

is typically one dlternative among many . \

’ -

o »

» Caaputers and Inuividudal Access:' Legal/ 5
Judicial Aspects (Michael A. Duggan) i

R N
‘® The value of a data base often‘*depends more on who may pé exciuded from

. . © . ‘
using it than who may access it. ° /
/
® The high capital or initial cost and relatively low mainténanoce or repro-
; .
ductive cost associated witi some data bases has led_some to ascribe a

. natural-moncpoly function to information utilities. :

! - ® Different%al access to the hata bases employed in”judicial/legal contexts

may already be occyrring. “This may include access to data banks on: {lf

) the backgrounds of prospective jury members; (2) the sentenéing proclivi-

v ties of individual judges; (3) juryiverdicts for varigus iypes of physi-
cal and mental injurie$; and (4) panels of expert witnesses. Differen-
tial access i§-a by-groduct of the way information is aisseminateq--

“i,e., more on an abiIi;y-to-pay than a need-to-know basig.
® Hard data on the inhibitory effects of data bases on personal behavi&{
is nonexlstent: Furthemore, it is not at all clear that Sxivacybis ¢
valued as an issue of prime importance S& most Americans. i
® There is gnéreasing pressure on private and public institutions to op~,
5 erate in a "fish-bowl" atmosphere. In the public sector, the inflﬁénce N

. C L
of the Freedom of Information Act is perhaps just starting to be felt.

CL- %5 o . M
® One,of the most important problews to be addressed 1is the dilemma of ac-

i .
cess «to information vs, privacy of information., There is virtually no

verifiable data on the relationships among individual access, data bases, .
- Ly .
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& .
and privacy. 1In fact, even generally acceptdble definitions of the
M—

terms themselves do nbt exist. * v

® The focus should be on information access rather thar computer asfess.
In many instances, we must deal with strongly interlocking "bundles of

/ rights" (e.g., doctor-patieMt-~hospital). : .
n

o

® The nost of myths about computers, data bases, and access include the

following.

- No differentiation is usually made between individual ‘and corporate
rights. 2

o =

- The validity of attitudinal data bases is accepted even where data
are weak and conflicting.

- . Natural monopoly is assumed as given when, ih fact, it is government-
granted or government-acquiesced (cost vs. output curves are U-shaped

rather than monotonically decreasing). 3 .
‘ % .
* a‘::::> - Cross-subsiaization is acceptea’as an equitable strategemn even though
'+ it is, in effect, a rationalizZsticr dictated by éase of price setting-.
~
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E. PANEL REPORTS

four panels were organized to address specific sets of-subissues re-

lated to computer and information access. The focus of each panel was di-

rected at one of the following substantive aspects of access: . societal,

technological .and economic, political, and legal/judicial. In the sumraries

that follow, the comments of the panelists are interspersed with observa-

tions made by other workshop participants.

’

Societal Focus (Ithiel de Sola Pool, Freaerick”
B. Thompson, and Joseph Weizenbaum) y

.

® An urgent need was registered fox a precise definition, and possibly a
taxonomy, of access. A matrix of "sectors of society" vs.qmimmediacy

of contact with an inforination or computer ;ystem" was proposed. It was

also noted that access may be viewed in its simpl?st terms as the abil-

.

b4 . '
ity or capability (varied as it mMay be) to use an'information system.

'®e Two distinct points of lfvenagencan be used to prémote widespread access

! ¢ ~
to computer !ysfpms: P -

A

o ¥
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-~ the education of children to make them feel at home with computers
at an early age; and : \

- a pricing policy that does not act as a deterrent (the communication
v, rather than the computer, is key here) to contact with infor-

1 systews.

® Unless we examine the options carefully we may inadvertently lock our-

"selves into particular information-system designs without appreciating
the full implications of the choices being made, much as we have locked
ourselves into the preseﬁt automobile transport system.

_ @' Access to informatiion systems encloses subjects in an envelope of percep-
tions and an environment that may not be worth the price. It is iﬁpor-
tant to understahd how, for example, MIS or CAI users differ from non--
users in terms of how they frane questio&s, make needs known, organize
themselves, and generally function in society. In other words, we should
take a hard look at whether, and how, computer systems are helping to so-
cialize the individual. The panelists felt that present computer appli-
cations geﬁerally increase the gap between social groups with respect to
their ability to compete e?onomically and with respect to the validity
of their perceptions about computers. Such a gap seems to be a by~
product of .using sophisticated techniques that r?quire complex intellec~

tual skills. X
® Note was also made' of the role that access to coﬁQuter systems'can play
in putting man more in a‘"supervisory" position (or position of control)
in some areas. Both his self~-image and obportuniti?s for diversity of
experience can be enhanced. This is particularly true in the manufac-
ture of products by computer-wanaged parts programming or by the opera-
tion of compﬁte;rmanaged job shops--both resulting in the availability

of a wide variety of product characteribtics.

e The panelists voiced several concerns About increased product diversity.

- Most hi .aly advertised product differences are trivial and operate to
resfrict rather than expand individual choice. ' .

- Since product diversity entails social and economic costs of some

B 4’/ékind7’éome reasonable bounds on product choices should be set at.the
outset. .

4141
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- Most people are incapable of dééling with product diversity, even at '
fairly low levels of choice. Often there is little good information
available on which to{base a meaningful decision.

® The social effects of computers are potenfial}y large, uncertain, and
irreversible. The extent‘to which their effects can be assessed in ‘an
anticipatory fashion (i.e., technology assessment) is very much an open
question,
e The central concern may, in effect, be with the democratic uses of tech-
nology; and perhaps som;‘good examples'already exist in which a powerful
technology (i.e., nuclear energy) did not become the exclusive province
of a particular segment of society. More democratic use of computer
technology, however, does not necessarily imply more computer access as
, much as it does imply more information sharing about computer systems
and uses.

1

Technological and Econamic Focus (Robert Kling,
Daniel D. McCracken, and Lee L. Selwyn)

® We already have, or are about to have,'the computer hardware and spft: .
ware that could Lrovide a variety of socially related services (e.g.{'
health, education, legal aid, and jobs) at a reasonable cost~to those
large segments of society that are in need of such services. Actually:
the best computer-based services are available to the wealthyein urban .
areas. 'Neither technology nor economics is the pfinciple barrier to ‘

wiaer distribution of computer-based services.

® Access to a range of socially related services for disadvantaged groups

can indeed result in some redistribution of power.. However:’fz is naive
to believe that the application of computer technolégy per se will opef- )
ate to redress social inequities. A Host of political and economi¢ re-
alities has to be addressed before any real chahges or shifts in exer-
cise of power take plgce.

. e Information systems have the ability to enhance the power of sophist#-

cated users. To the extent that computer-based aids are most available

¢

to those wha already have substantial power, the current power differ-

ences are enhanced. This observation applies to power balances between

N
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government bureaus, Organizational departments, and other groups, not

simply between indiviguals and bureaucracies,

e In a sense, we have a solution (computer téchnology) in search of a prob-

lem, Although some exémples do exist of pervasive technologies having
created powel redistributions (e.qg., automqbi%es and libraries), the
role of computer technology in thié respect may have to be aided by the
creation of appropriate social intermediaries to function between com-

puter systehs and the social groups that are to be affected.

consider computer access. 'Many socially related data-collection efforts
involving computer processing do not contribute to the welfaré of disad-
vantaged groups or geographical sectors (e.g., Watts). Although it Qé&
not be very meaningful to use the term’ computer power, lncreasing at-
tention is likely to be directed to the ways in which cowputer applica-
tions affect social policy.

e A particularly attractive area for increasing computer services.is
the'bolleétion, orgahization, and dissemination of emplofﬁent- or job-

related information.

Political Focus (Michael A. Baker, Thomas

B. Sheridan, and Marshall H. Whithed)

e Access to computers may be limited, even for social- elites, by language

1y

or linguistic problems. C
e It is very unclear at this time whether computerization contributes to
conformity or diversity in social affairs. -

.

e Citizens' access to computers can contribute to: (1) the balancing of

!
i

power where anonymity way be presezvedy; (2) the ﬁuting of social aliena-
tion; and (3) the increase of citizen éfficacy. There is some evidence
that simulation/gaming can enhance political efficacy-of cikizen§. SéQL
eral efforts are now underway (although not yet implemented) to providé
citizen access to computer-simulation and planning ‘systems {e.g., San‘!v
Diego, Toronto, and Nottingham). » /

e The awe 6f the.computer may indeed have acted in both political and éil—

itary arenas to perpetuate elites who have technically sophisticated

ét@ffs or consultanto. A closer study of the ways in which control of

® A
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1nformat10n and power may be correlated 1n publlc life would need to in-
clude an examlnatlon of whetner particular political cangldates have
allocated substantial financial resources for surveys on opinions of
-cohstituenciest

$General fesearcﬁ‘on public attitﬁdes toward compﬁters and how computers
.are used in decision maklng will probably not be very productlve. In-
’stead, progress’ will be made prlmarlly by collectlng data on how people
behave under spec1f1c leglslatlon on prlvacy and confldentlal;ty and wa-

» "o

decisions are made u“der such c;rcumstances. B

»

The computer is unllkely to resolve the most lmporxant questlons on_ the .

e

wielding of political power, citizen part1c1patlon, and the like. what

the computer may do is eliminate excuses for not redistributing 'er shar-
iﬂg political power at a number of levels. At-the same time, care must

be exercised that the computer ané tne software systems are not used as

an excuse for depriving some social groups of their ridhtful sharefoﬁ

poii tical power.

Legal/Judicial Focus (Robert P. Bigelow, Michaelf
A. Duggan, Hope Eastman, 'and David B. H. Martin)/ ’

® The panelists proposed a taxonomy for computer access in which the exten- .

siveness of access (e.g., intrasystem,” network, or internepwo%k) is
played against the acee551ng entity (e.g., individual, institution, or

* government) ,
Skepticism among panelists about citizen participation included: (1),
doubts that citizens really desire to.participate; (2) the danger of "in-
stant referenda"; and (3) the deqgrce of perticipation that is desirable
in a denocracy. Perhape citizen participation is best for promoting
dialogue, not referenda; .
Ineguities in the:administretion of ju;lice can easily result whenever
the individual is pitted against the government in public-interest legis-
lation. (The IBM/CDC controversy and the destruction of document in-
dices are cases in point.) ¢

There are no data on the inhibitory influence of ﬁnéifferentiated data.

Some initial efforts are now getting underway to do fesearch in this

area.

A
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® The government is not‘hecessarily operating increasingly in a "fish-bowl" .

® Two contrasting setéfof observatidns can be made regardind privacy.

»

-

a

. Privacy and secrecy ar#® different, but they can perhaps be viewed as op-

. T &

enV1ronment. (One eéxample vlted was the recent attempt to deflne 1nfbr~ .
mat1 n theft as property theft, although federal law doeg. not so deflne
it. 47

2 On the one hand, it is jpontended that the ingreasing use of the So~.
cial Security nunBer, the lack of consumer resistance in eliciting
credit-card data, and increasing evidence that most- people are almost
eager to provide personal data can lead tq the conclusion that pri-
vacy is not highly valued by mOSt citizens. .

- On th;\sther hand, it is contended that the apparent indifference to
the privacy issue exists only because most people do not realize that
increasing amouncs 6f-p§;Sonal data are being exchanged by institu-
tions qr that the Bank Secrecy Act now introduces a third party (i.e.,
govern§¥nt) between the individual and the bank. In fact, "privacy-
impact" statements should perhaps become a standard element before
apprévalh§§ given to proceed with the implementatlon of large infor-

mation systems. - ' A -

p) . /

posite sides of.the same coin. Thus, most of us find that we are for

privacy but against secrecy. 'The rhetoric of protection of client/citi=

zen privacy may be used 1ncrea51ngly to mask power fights over control

* -
o

of information.

Same panel members felt that research on access must be tied to specific
case studies that focus on what is being done on access, privaéyz and
donfidentiality, and with what impact and consgquenceg. We need a
clearer understanding of the extent to which accessibility to more in-
formgtibn makes individuals better consumers or"citizens. Others felt
that data are needed on cbmputer perceptions, including: (1) unrealis-
tic attributions that people"ﬁake to comput;rs; (2) how these feelings
are generated; and (3) the policy decisions that result becausé’of these

perceptions., For example, many people ascribe to computers the ability

to thlnk to make judgmental decisions, to do language translation, to
‘make value judgments, "to be reliable, and sv forth.

- - " t
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F. GUIDELINE QUESTIONS FOR THE WORKSHOP

,» How does increasing access to computers by individuals and dnstitub
tions lniluence the rules by wh;ch we: live and by Whlch society functxons’
What requlrements for addltional data are suggested, what monltorlng should
be 1n1t1atedx-and what research shoulq be done in order ﬁo deVelop improved
understanding of the pajor lssues raised by increasing access "and/or dif-
ferential accesslblllty by varlous soc1al groupsy? what requlrements, in
turn, are criated for equlpment and software design and development, edu-
cation and tralnlng, standards and regulatory measures,‘lnstltutlonal in-

novation, and the like? - - . N

2 -
Societal Questions, >

1. How does increasing access to computers operate’ tO encourage more or

less conformity (or more or less diversity) in society?

. 2. What impact will fncreasing access to computers have on man's self-

image, and will this have a large impact on society?
3. To what extent, and' how, does access to computers operate to increase
or decrease the gaps between econaaic, political,,or social "haves"

and "have nots"?

Technological and Economic Questions

N

oo - )
1. What is the state of the art of computer technology now, and what is it
likely to be in the next ten years, 'insofar as the application of such

technology may permit increasing computer access by various social
groups? A iy
2. How are the costs of access to computlng systems llkely to create dls-‘

symmetries in, and barrxers to, access to vital Lpformatlon among vari=
\
\

3. What new institutional forms (e.g., commnity info{matign centers) may

ous social groups? ' R

emerge as a result of technological and economic developments related

to computer access? _

4. Should the forces of the existing marketplace be allowed to shape new
institutional forms (e.g., the'way TV developed), or should there be
government,developmental supsidies to shape these forms in a more so-

‘cially desirable way?

L
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politigal Questions + : )
A : s

1.

Legal/JuQicial Questions . ‘

‘

How are the control of information and powet correlated in public and

private affairs°

How can. 1ncrea51ng computer écceSS be used to enhance citizen partici-

patlon in democratLC'processes° Is this desirable? 1 .
v

TO'what extent, and how, does access to computers serve to create con—

ditions thatﬁperpetuate‘the tenure of 1nd;v1duals and 1nst1tut10ns

ho;dlng positions.of political or ‘economic power?
1

.
A . N
0

1.

3
b

‘How mlght differential- access te data bases result in inequitjes ;n the

o
admlnlstratlon of Justlce° AL ‘ . -

what 1nh1b1tory lnfluences on 1nd1v1dual behav1or may result from the '

knowledge thatdothers have accesé to personal 1nformat10n° ’

- -

How may the” lncreaelngly " £i sh-bowl" nature of\government and business
affect the structure-of each?

. »
s

g

What _role may computer access play here? ‘ "t
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APPENDIX A
FRAMEWORK FOR ASSESSING SOCIAL IMPACT

Social impact can bé an elusive, although intuitively éppealing, no-

tion.. Yet it 1s cruc1al to sharpen the definition of the concept because

*the evaluatlon of each canaldate program area depends dlrectly on the abil-

ity to make judgments about the likely contribution of each area to an un-

derstanding of- the social impact of computers. For the purposes of Fhis

evaluation, the impacting process is viewed within a framework of three in~ ,

teracting elements. Each element providés a’check list or relevance tree
of useful .indices associated‘bith the %information system, the so®ietal sys-
tem, or the value system. .

Within an information system, computer, impact maylbe sensed by changes
in key physical parameters. The introduction of computer technology inio
any real-world situation--if it is significant--may create changes in how
data is collected, generated, analyzed, processed, stored, and disseminatéd.
If this were not so, then its impact would be either negligible or very dif-
ficult to trace. The ability to discern and measure changes in basic.cyber-~
netic variables--data rates, data paths, and mémory(sizes-;thus can provide
the starting point fer any assessment of social impact. TBhis is ﬁpt to say
that changes in such physical operating characteristics provide definitive
answers on the magnitude anu nature of such impact. Rather, they provide
rough screening clue; for dire?tipg attentiop to other elements.

Within the social system with which an information system interacté,
the relevant :indices deal more directly‘with societal impact, although
still in somewhat aggregated form; Judgment and intuition necessarily play
a greater Fole in assessments here. A number of measures may be used, in-
cludiry changes or transfers in knowledge, power, wealth, income, structure
(e.g., industrial structure}, and goods and services (e.g., modes of pro-
duqéion or delivery). Again, such changes or transfers can érovide clues

on the magnitude or nature of social impact attributablé to the computer.

1118
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Finally, wg’.thin the value system, impact may be measured in terms of
those quality-of-life indicators that are the most disaggregated, personal,
and value-laden. Among the indicators are privacy, equality of opportunity,
choice, dj.versif:y, opennéss; participétion, human control,. éustomization,
gainful e;nployment, and many .ot‘ners. Ultimately, the assessment of social
impact requires judgments about the relationship of cheices involving com-
»puter. ‘uses to the likely impact which such choices will have on these in-
, dices of personal well—being.) R

’

o

o
»
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APPENDIX B »
BIOGRAPHIES OF WORKSHOP PARTICIPANTS*

'

AMARA, ROY (1, 2, 3, 4, 9)
s President, Institute for the Future, 1970-present; Stanford Research
Institute, in a variety of positions .including Vice President, Institute

Programs, and Executive Director, Systems Sciences Division, 1952~69., Pri-

mary areas of activity (and publications) are control systems; network de-

sign; computer applications in banking, eirline, defense, and satellite

- systems; technology forecasting and assessmenéi Education--B.S., Massachu-
“setts Ipstitute of Technology; M.A., Harvard University; Ph.D., Stanford

Univm_

. -4
B

° ANDERSCN, RONALD E. (3) Y.

- Assistant Professor, Department of Soc1ology, and Director, Social

R Science Research Facilities Center, University or Minnesota, *1968-pregent;

' Instructor, Stanford University, 1967-68},Instructor, San Francisco State
College, 1966-67. - Publications~-~"Wrapping the Package: Critical Comments
on Social Data Analysis Packages", in Computers and the Humqniries (Novem-*
bér 1972); "Sociologicel Analysis of Public Attitudes Teﬁerd Computers and
Informatlon Files", in Proceedings of the Joint Computer Conference (Spring
1972); "Soc1ology, Canputers, and Undergraduate Mass Educatlon" in Pro-
-ceedings* of a Conference on Computers in the Undergraduate Curricula (Uni-
versity of Iowe, 1970). Education--B.A., La Sierra College; M.A., Ph.D.,
Stanford Mniversity. .

" *The number(s) following each participant's name indicates the work-
- shop(s) in which he was involved. (1 = Workshop on Computer Modeling and
' Simulation as an Aid to Decision Making; 2 = Workshop on Computers and Fi-
nancial Processes; 3 = Workshop on Computer Perceptions, Attitudes, and
Literacy; 4 = Workshop on Computers and Individual Access; 5 = Integration
W "Workshop) '

B
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ASHENHURST, ROBERT L. (3)

Professor, University of Chicago, 1965-present; editor, various jour-
nals, . Harvard University, 1950-57. _ Publications--"Number Representaticn
and Significance Monitoring", in J. Rice, ed., Mathematical Software (1931);
+Balance in Cémputer Science Educatjon 1970 (1970),; "Computation", in Inter-
national Encyclopedia of the Social Sciences (1968). Education--B.A., M.S.,

N

Ph.D., Harvard University.

! =

BAKER, MICHAEL A. (4, 5) .

I

Instructor, Department of Sociology, Brooklyn College, City University
of New York; Assistant Director, National Academy of Sgience's. Project on
Computer Databanks, 1970-72. Publications--coauthor, Patabankspin a Free
Society (1972); "Record Privacy as a Marginal Problein: Tﬁe Limits of Con-
sciousness and CQﬁcern", in ColumMwa Human Rights Law Review {(Winter 1972).
Education--B.A., Union College; Ph.D. candidate, Columbia University.

- B I

BARNES, DONALD G. (2)

Assistant Director, Division of Federal Reserve Bank Operatiens, Board
of Governors of the Federal Reserve System, 1970-present; previously a mem-
ber of the technical staff, Booz Allen Applied Research,, Inc. Educatione—
B.S., Kansas State College; Uni&ersity of Missouri.

1}

BIGELOW, ROBERT P. (4)

1

Practicing attorney and member of the American Bar Association's Stand-
ing Committee on Law and Technology. Publications--editor, Computers and

the Law (1966, 1969); editor, The Law Office Economics and Management Man-

ual (1970); editor, Computer Law Service (1972).

‘

'

BOULDEN, JAMES B. (1) :

-

Chairman of. the Board, On-Line Decisions, 1968-present; Associate Pro-

fessor, School of Business Administration, University+of Santa Clara, 1963~

69; consultant, 1966-68; Assistant Professor, school of Business Adminis-

tration, University of California at Los Angeles’, 1958-61, Publications--

"Mul ti-dimensional Planning Systems", in Journal of Long-Range Planning |
\
|

(September-October 1972); coauthor, "Computerized Corporate Planning", in

K P 4
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Journal of Long-Range Planning (June 1971); "Merger Negotiations: A Deci- '

sion Model", in Business Horizuns (1970). Edﬁcation—-B.S., University of

Illinois; 3.B.A., M.S., Baylor University; D.B.A., Indiana University.

BREWER, GARRY D. (1)

Senior Staff, Social Science Department, The Rand Corporation; Lec-
turer, School of Public Administration, University of Southern California,
1971-present; consultant, 1969-present; Assistant Professor, Departmen# of
Political Science, University of California at Berkeley, 1970-71; member of
editorial boards of the 5ournals, Simulation and Games and Public Policy.
Publications~~coauthor, Politicians, Bureaucrats and the Consultant: A
Critigque of Urban Problem Solving }1973); coauthor, ?Methodblog}cal Ad-

. vances in Political Gaming", in Sihulation and Games (1972); "Policy Analy-
sis by Combuter Simulation: The Need for Appraisal", in Public Policy (Sum=~
ner 1973); Models, Simulations, and Games--A Survey (1972). Education—-B,A.:
University of California at Berkeley; M.S., California State University at

San Diego; M. Phil., Ph.D., Yale University.

BURGESS, PHILIP M. (3)

Professor, Department of Political Science, Ohio State University.
Publications--coauthor, Theory, Data, and Analysis: An Introduction, to
Quanti tative Internaticnal Politics (1972); coauthor, Indicators of Inter-
national Behavior: An Assessment of Lvents Data Research (1972). Edu-

14

cation-~B.A., Knox College; Ph.D., American gniversity.

CARLSON, WALTER M. (3, 5) ' .

IBM'Corporation, 1967 -present; Departmeht of Defense, 1963-67; Du Pont
Compaﬁy, 1939-62. Education--B.S5., M.S., University of Colorado.

.

£

DENTZER, WILLIAM T., JR. (2)

Chaimman of the Board and Chief Executive Officer, Depository Trust
Company, 1972-present; New York State Superintendent of Banks, 1970-72; Ex-
ecutive Director, State Council of Economic Advisors, State of New York,

1969-70. He has also held various senior U.S. government positions
N . .
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*®
concerned w%th international economic development. Education--B.A., Mus-

kingum College; attendel law school at'Yale University and Uniwersity of

Pénnsylvania. .

dé SOLA POOL, ITHIEL (4)

Professor (1953-present) and Chairman (1959-61 and 1965-69), Depart- )
ment of Politicai-Science, Massachusetts Institute of TechnoIogy: 1953-:
present; Associate Director, RADIR Project, Hoover Institution, Stanford
University, 19t9-53 taught at Hobart University, 1942-49. ,Publications--
Candidates, Issues and Strategies (1964); The People Look at Educatlonal
Television (1963); American Business and Public Pollcy (1963), Satelllte
Generals " (1955); Symbols of Democracy (1952). Educatlon--B A., M.A., Ph.D.,
University of Chicago. "

. N . . N

DUGGAN, MICHAEL A. (4)

K

Professor, Bu51ness Law and Computer 501ences, Unlver51ty of Texas;

Visiting Assistant Professcr, Economics and Industrial Organlzatlon, Unlver-

s

sity of New Hampshire, 1967-69; Trlal ,Attorney, Antitrust Division, U. s.’
Department of Justice, 1961-67. Flelds of present interest-include 5001eta1,

legal, and economlc problems of cybernetlcs, communications, atomic energy,

-+

regulation, and competltlon. Education: B S., College of the Holy Cross;

J.D., Boston qulege Law School; M.P.L., Georgetown University Graduate Law’

.
2

School.

EASTMAN, HOPE (4) -

Associate Director, Washaington Nptional Office, American Civil Liber-
ties Union; formérly Attomey-Advisor, Office of Legal Advisor, U.S. Depqt-
ment of State. Education--B.A., University of California at Los Angeles;

s

L.L.B., Harvard Universit& Law School.

EDELHERTZ, HERBERT (2)

Research :c1entlst (1972) and Director (1971-73), Law and Justice Study

'

Center, Battelle Human Affairs Research Centers, 1971-73; Artlng Chief, Cen-

ter for Law and Justice, National Instltute of Law Enforcement and Criminal

Justice, Law.Enforcement Assistance A&nlnlstratlon, 1969-71; chief -(1966- 69)

¥
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and Depuﬁy Chief (1963-66) , Fraud Seccion, Criminal Division, U.S. Depart-
meqt'of Justice: 1962-69; Erivate practice of law in New York City, 1949-62;
partner, ?cmpk&ns,”Lauren and Edelhertzz l95é—62; special counsel to New
York Joint Legislative Committee on Charitable  and Philanthropic Agencies
and prganlzatlonsy I9§2hF5 Puhlications—-Compehsating Crime Victims (forth-
COmlng), "The Research Process a$ a Factor i Implementation of Design {os
Criminal Justice Change", in Proceedings of the Fourth National Symposium
on Law Enfprcement Sc@enée and Technology kfcrthcoming); The Nature, Impact
and Prosecution- of White Collar C{ime {1970) . Education--B.A., University

of M#higan; LL.B., Harvard University Law School.

7

Senlor Research Asso»1ate and Assistant to the Presldent National Bur-

+

v (2 5)

FARRAR, DONALD E.

-

eau of Econanlc Research. He has taught at the University of Wiscouusin,
’

N

Massaohusetts Instltute of Technoldgy, and Columbia university, and was a
Sehlor Fellow, Center for Study of Financial Instltutlons, Unlver51ty of
Pennsylvanla Law gchool.‘ Publlcatlons——Inst1tut10na1 Investor Study Repo
(1971) ‘boauthor Managerial Economlcs (forthcomlng), Invest@ng Decision

Under»Uncertalnty (1967) .

o

-Educatlon—;B.A.,_M.A., Ph.D., Harvard University.

-

:
.

[

.*FROMM, GARY (1) :
Professor, Departmentfof Economics, Amerﬁcan University; Senior Fellow

Consulﬁant, Brooklngs Institution; Senior Research Assoc1ate Natlonal Bur-

t

@au df Economic Research.. Publlcatlons-—coauthor, "A Comparlson of Eleven

méononetrlc Models of ‘the Unltea Stateg”, 1n Amerlcan Economic Review (May

197%)‘\"Impllcatlons To and From Econom:c Theory in Models of Complex Sys-

tens": in Américan Journal of Agricultural Eccnomlcs (March 1973) ; "Econo-
" metric Models in Economlc Planning Controi Mechanlans“, in IFAC Proceedings.

(September 1971), and six books on ecgnamic modellng, analysis, and simula-

atlon. Educatlon——B M.E.,.Corneil University; M\S., Massachusetts Institute

%

of Technology: M.A., h.D., Harvard Unisarsity. gy

2

.
.

<

(2) '

Senlor Member, Financial Industrles Sectlon, Arthur D. Little,

GIESE PAUL E,

L3

v

Inc.;

T . Boelng Canpany. Publ1cat10ns-—"Automat10n in the Age of, the User", in The

: . Az

-
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Challenge of Change in Banking (1972); coauthor, "Now Its the Less-Check

Society", in Harvard Business Review (November/December 1972). Education-- .
y

v

B.5., M.B.A., University of Washington. o

GOLDSTEIN, JOEL W. (3, 5)

Assistant Professor, Psychology and Industrial Administration, Carnegie-
Mellon University, 1966-present; University of Kansas, 1961-66. Publications
are in drug usage and education, interpersonal relations, and social motiva-

’&ncreasing Student Marijuana Use for

tion, including "On the Significance of
Intended Use of Other Drugs", in Proceedings, 8lst Annual Convention, Ameri-
can Psychological Association (1973); "Mot{vatlons for Pszuhoactlve Drug Use
Among Students", in Readings in Essentials 5} Abnormal Psychologg. Education--

B.A., Grinnell College; M A., Ph.D., Unlver51ty of Kansas.

GREENBERGLR, MARTIN (1)

Professor, Mathematical ScienEe {1972-present), Professor and Chaixman,

Department of Camputer Sciencé, and Director, Information Processing €967~

1]

72) , ‘Johns Hopkins University, 1967-present; Assistant Professor and Asto-

c1ate Professor, Massachusetts Institute of Technology, 1958-67; Te€aching
Fellow, Harvard Un1ve*s1ty, 1954-58. Publications--editor, Computers, Com-
mynications, and the PUDllC Interest (1971) ; coauthor, On-Line Computatlon
a§2f51mulatlon. ;iﬁ OPS-3 System (1965); coedltor, ranagement ard the Com-
puter of the Future (19 ZT\‘Mlcroanalyﬁﬂg of Socjoeconomic Systems: ‘A Simu-
lation Study (1961). Education--B.A., M.A., PhiD., Harvard Untver51ty.

- \

N . ‘
HALL ROBLRT Cc. (2) - .

Pre51dent and Cnalrman of the Board, Securities Industry Automation
“w
' Corpqratlon 1972~-preseunl; Vice Pre51dent and Group Executlve Customer Sys-

%em&, Control Data Corporatlon; PreA&dent, leley Computer bProducts; Sund-
. L - @ ‘ B
stra Coxporation;_St?wartZWarner Corporation. Education--B.S., Iowa State
- il . Tk ) bl
UniveAsity. © A

Ll

P \
HUNT, JEARL B.”. (1) )

professor, Psychology and Cowputer Sciencej and Chairman, Department

of Psychology, University of Washington, 1966-present; Associate Professor,

b : o i__;:o
Q ,
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sity of Sydney, 1963~65; Western Management Science Institute, University
v -
of California at Los Angeles, 1961-62; Assistant Professor, Ydle Univer-

sity, 1960-61; Psychological Resegrch Associates, 1959. Publications--Ex-

periments in Induction (1966); Conéept Learning:. An Information Process-

ing Problem (1962). Education--B.A., Stanford University; Ph.D., Yale

University.

4

Chairman (1969-present), Department of Finance, Graduate échool of Man-"’
agement, Northwestern University, l957-presgnt; Research Associate, National
Bureau of Economic Research, 1966-70; Instructor, City College of New York,
1955-57; Research Staff, National Bureau of Fconomic Research, 1952-57.
Publicatidns--coauthor, The Impact of Electronic Money Transfers on the Sav-
ings and Loan Business (1972), coauthor,vFinancial Institutions (1972); co-
author, "Problems in Developlng a Bank Information System", in Proceedings
of Information Systems Symp051um {August 1967). Education--B.A., Roosevelt
College; M.A., Ph.D., Columbia University.

hY

JUSTICE, C. RICHARD (2)

Senior Vice President, National Association of Securities Dealers,
l972—preseﬁt, and Executive Vice President, National Clearing Corporation,
1970-present, the Mitre Corporation, 1962-68; System Development Corpora;
tion, 1955-62. Education~--B.A., washington and Jefferson Collége; Univer-
sity of Chicago. \

KAY, ALAN F. (2)

.President, AutEx, Inc., 1966-present; Vice President and Member of the
Board of Directors, TRG, Inc., 1954-66. Education--B.S., Massachusetts In-
stitute of Technology; Ph.D., Harvard University.

KIVIAT, PHILIP J. (1, 5)

Technical Director, Federal Cauputer Performance Evaluation and Simula-

tion Center (1972-present); Systems Control, Inc., 1971-72; President,

126
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) .
Simulation Associates, 1969-71; Rand Corporation, 1963-69; U.S. Steel Cor-
poration. 1961-63. Associate Editor of the journal, Simulation; Chairman,
College of Simulation énd Gaming, The Institute of Management Sciences.
Publications-~The SIMSCRIPT II Programming Langﬁage (1969) ; coauthor, Simu-
lation with GASP II (1969). Education--B.S.M.E., M.I.E:, Cornell University.

i

KLING, ROBERT (4)

Assistant Professor,” Department of Information Sciences, and Research
Associate, Public Policy Research Organization, University of California at
Irvine; Assistant Professor, Department of Camputer Sciences, University~of
Wisconsin, 1971-73; Stanford Research Institute, 1966-71. His research is
in tne areas of coaplex information—érocéssing systems, Qeuristic problem
solving, robots, and educational consulting. Publications--"Towards a
Person-Centered Computer Technology"”, in Proceedings, 1973 ACM National Con-
ference, and technical contributions to thg liierature of reasoning by

analogy as an aiu to autcmatic problem solving. Education--B.A., Columbia

4 , ;
/ ‘\

LARSON, HARRY T. (3) /

University; M.S., Ph.D., Stanford University.

Director of Operations Planning, California Computer Products. He has
also worked for the National Bureau of Standards, Hughes Aircraft, TRW,
Aeronutronic Division of Philco/Fora. Education--B.SW, University of Cali-
fornia at Berkeley; M.S., University of California at L.os Angeles.

\
LYKOS, PETER (5)

Professor (1964-present), Illinois Institute of Technology, 1955~
present; recently completed two years of work with the Division of Compu-~
ter Research, National Science Foundation, where he created a new program
éntitled Cunputer Impact on Society. He is a National Lecturer for the As-~
sociation for Caaputing Machinery (ACM) and is chairman of ACM's Special
Interest Group on Computers and Society. Education--B.S., Northwestern Uni-

versity; Ph.D., Carnegie-Mellon University.
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MARTIN, DAVID B. H. (4)

Special Assistant to the Secretary of Health, Education and Welfare,
1970-present, and Executive Director of the Secretary's.Advisory Committee

on Automated Personal Data Systems, 1972-present; Senior Consultant and

*
'

Acting Deputy Director, Urban Law Institute, The National Law Center, The
George Washington University, 1870. Educatinn--B.A., Yale University;

L.L.B., Harvard University.

MARVICK, DWAINE (3)

N .

Professor (1957-present), Department of Political Science, University
of California at Los Angeles, 1954-present; University of Michigaﬁ, 1953-54.
Publications--Career Perspectives in a Bureaucratic Setting; Political De-

cision Makers: coauthor, Campaign Pressures and Democratic Consent.

»

Edugation-~Ph.D., Columbia University.

3

McCRACKEN, DANIEL D. (4)

Auépor of a number of textbooks on computer programming and chaixman
of thé Association for Computing Machinery's Committee on Ccmputers"anu Pub-
lic Policy. Publications-<Public Policy and The Expert (1971).; coeditor,
To Love or To Perish: The Tecanological Crisis and The Churches (1972).
Education--B.A., Central Washington State Col;ege. '
McKAY, NEIL (2)

Executive Vice President and Cashier, The First Natiopal Bank of Chi-

cago, and Executive Vice President and Secretary, First Chicago Corporation, -

196 3-present; member/partner of the Chicago law firm of Winston, Strawn,
Smitn, & Patterson, 1946-63, Education--B.A., University of Michigan; J.D.,
University of Michigan Law School. )

McQUOWN, J. A. (2, 5)

Vice President, Management Sciences Department. (1968-present), Wells

v

Fargo Bank, 1964-present. Education--B.$., Northwestern University; M.B.A.,

Harvard University; New York University.

“
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rmn@ows, u“wwxs L. (1) ' L

Professor, Dartmoutn College, 1972-present; Assistant Professor, A. P.
Sloan School® of Management, Massachusetts Institute of Technology, 1969~72§
Director, Project on the Predicament of Mankind, 1970-72. Phblications;- '
coauthor, The Limits to Growth, (1972) ;* coauthor, Town and Globad.Equilib-
rium (1972), Dynamics of Commodity Production Cgcles (1970) Education=-
B.A., Carleeon College, Ph.D.,'Mﬂssacnusths Institute of Technology.

MEIER, RICHARD L. (1)

.

¥ e
Professor, Environmental Design, University of California at Rerkeley,

tary, Feueratlon of Amerlcan Scientists; Ass1stant Professor, University of
Chicago; Associate Professor, ‘'University of Michigan. Publlcatlons—-Commu—
nications Stress (1972); Resource-Conserving Urbanism: Progress and Poten=

/., ,
tials (1971); Science and” Ecopomic Development (1966) ; A Communications

hTheorg of Urban Growth (1962). Education--B.S., University of Illinois;

Ph.D., University of California at‘Los Angeles., -

MELNIKOFF, MEYLR (2)

Senior Vice President (1966-present) and Actuary, Prudential Insurance

Coampany of America, 1§39-present. Education--B.A., M.A., Montclair State

&

Professor, Yale University, and President, National Bureau of Economic

College.

.

MEYER, JOHN R. (2)

Research. Publications--coauthor, The Role of Transportation in Regional
Economic Development (1971); coauthor, Managerial Economics (1970); coau-

thor, Techniques of Transport Planning (1970); coauthor, Investment Deci-

,sions, Lconomic Forecasting & Public Policy (1964). Education-~B.A., Uni-

versity of Washington; Ph.D., Harvard University.

MORGAN, DAVID H. (2) .- .

' - 4

presidertt, National Clearing Corporation; Director, National Clearing

Corporation; Director, Depository Trust Company; President, Pacific Coast

i
>

3

+ 1967-present; Research Chemi‘st, Standard 0il of California; Executive Secre-
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‘Steel Corporation.

" of California at San Diego, 1969-72,

a consultant, 1949-71.°

Perspevtiveé’and Anti-trust Policy (1965).
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Stock Exchange Clearing Corporation; Peat, Marwick, Mitchell & Co.; U.S.

Education--B.S., Northwestern University.

\

14
MORGAN, M. GRANGER (L, 2, 3, 4, 5)

Program Director; Computer Impact on the Individual Program, Division
of Camputer Research, National Science Foundation; Director, Coﬁpuxer Jobs
Through Training, and Lecturer (1970-71) -and Acting Assistant Professor
(1971-72) , Department of Applied Physics and Information'Science, University
Education-~B.A., Harvard University;

M.s. Cornell University; Ph.D., University of California at san Diego.

NATHANS, ROBERT (3) .

Professor, Physics and Engineering, and Chairman, Department of Urban
Science and Engineering, State University of New York at Stony Brook, 1968~
present; Senior Physicist, BNL, 1960-68; Phy51c1st Massachusetts Instltute
of Teghnology,-l956 60; Professor, University of Osaka, Japan, l958~59 As~
sociate Professor, Physics, Pennsylvania State University, 1954. Educa-
tion<-B.S., University of Delaware; M.S., University of Minnesota; Ph.D.,

”

University of Pennsylvania. - )

NOVICK, DAVID (2)

Head, David Novick Associates; Rand Corporatidon, where he continues as
He has also held a wide range of positions in univer-
sities, government, and business. éublications——Current Practice im Program

Budgeting (PPBS) (1973); Program Budgetiiy (1967).

PHILLIPS, ALMARIN (2) °

Chairman, Department of Econonics,; University of Pennsylvania. He has
also taught at Ohio State University,. London®Graduate School of Business

Studies, University of Warwick, University of Hawaii, University of Pennsyl-
vania, University o} Virginia,. and Harvard University. Publications--
Technology and Market Structiure: A Study of the Aircraft Industry (1971);
coeditor, Prices; Issues in Theory, Practice and Policy (1968); editor,

Education--B.S., M.A. University

of Pennsylvania; Ph.D.) Harvard University.
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SEDELOW, SALLY YEATES (3)

v N

3

Professor, Compuéer Science and Linguistics, University of Kansas, 1970-
Jpresent; A$socia£e Professor, Englishand Computer & Information Science,
University of North Carolina, Chapel Hill, 1966-70; consultant, System Devél—
.opment Corporation, 1964~67; Assistant Professor, English, St. Louis Univer-
sity, 1964-66; Human Factors Scientist, System Development Corporation, 1962-
64. Publicagébns—-coauthor, The Camputer and Language Research: A Study of~
the Concept of a National Center/Nétwork for Computational Rese€arch on Lan-
guage; coauthor, "Models, Computing, and Stylistics", 'in Current Trends in
Stglistiés‘(1972); "The Campqter in the Humanities and Fine Arts", in QompUt'
ing Surveys {Fune £970).' Education--B.A., University of Iowa;‘M,A., Mount:
‘Holyoke College; Ph.D., Biyn Mawr College.

(4 :

President, Economics and Technology, Inc., and member of the faculty,

SELWYN, LEE L.

College of Business A&ninigtration, Boston Uéiﬁérsity. His publications in-
clude a wide variety of papers and articles on the economics of computer .

and telecommunications, public policy, financial management, and the merg—’\\\
ing of computer and telecommuniqaﬁigns technology. Education--B.A.,.Queens .
~» College; Ph.D., Massachusetts Institute of Technology.

SHEERIDAN, THOMA> B. (4, 5)

a

Professor, Department of Mechanical E?gineering (1970-present) , Massa-
cﬁusetﬁé Institute of Technology, 1956—presen£; consultant to General Elec-
tric, General Motors, Biodynamics, and Westinghouse. Prqfessional inter-
ests include mathematical models of human operator in control systems, re-
mote manipulation, and man/computer interactions. Education--B.S., Purdue
University; M.S., University of California at Los Angeles; 5cC.D., Massachu-
setts Institute of Technology. '

SMITH, WILLIAM D. (3)

New York Times, 1959-present.

The

Publications--Nortnwest Passage:

Voyage of the $.S. flannattan. Education--B.A., Columbia College.
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*SPOFFORD, WALTER O., JR. (1)

Researcthssociate, Resources for the Future, 1968~present; Captain,

U.S. Army, 1966-68; Research Fellow, Center for Population Studies, Harvard
University, and Ford Foundation:Consultant in Egypt, 1965-66; Research As-
sistant, Harvard University, 1961-65. Publications--coauther, "A Quantita-
.tive Framework for Residuals Management Decisions",\in Environmental Quality
.Analysis:' Theory and Method in the Social Sciences (1972); "Residuals Man-
agement: An Overview of the Global Problems", in M4n's Impact on Terres=
trial and Oceanié Ecosys tems (1571). Education--B.S., Northwestern Univer-

sity; M.S., Ph.D., Harvard University.

TANNENBAUM, PERCY H. (3) '

Professor, Graduate School of Public Policy, University of California
at Berkeley, i97Q—present; Professof, Comnunication and Psychology, Univer-
sity of Pennsylvania,ti967-7o; University of Wisconsin, 1959-G7; Univeréity .
of Illinois, 1954-58; Michigan State Universiéy, 1953-54; University of Il-
linois, 1250-53, Publications~-"Replacement of Words in Hesitation Environ-
ments", in The Psychosociology of Language (1972) ; "Tﬁe Individual as a Re-~-
ceiver Sysgem", in Communication and Development; coeditor/coauthor, Theo-
ries of Cbgnitlve Consistency {1968). Education~-§ts., McGill Univeréity;

M.S., Ph.D., University of Illinois.

TAVISS, IRENE (3)

Harvard Univefsity, 1966-present; has also taught at Brooklxn College.
Publications--0Our 7o0ol-Making Society (1972); coed;tor, Human Aspects of
_ Biomedical Innovation (1971); editor, The Camputer Impact (1970). Eduéa—
tion--B.A., Brooklyn College; Ph.D., Harvard University.

THOMPSON, FREDERICK B. (4)

v _ Professor, Applied Science and Philosophy, California Institute of
Technology, 1965-present; Project Engineer, Information Systems Theory Proj-
ect, General Electric Company, 1959-65. Publicatiens-="The Nature and Role
of Data in Cuammand and Control", in Proceedings of the National Meeting of
the American Psycinological Association (1964); "Man-Machine Communications”,

in Proceedings of Seminar on Camputational Lingulstics (1966); "How Features

. ' ’. /
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Resolve Syntatic Ambiguity", in Proceedings of National Symposium on Infor-
mation Storage and Retrieval (1971); "The Future of Specialized Languages", .
in Proceedin;s of SJCC (1972); "The REL System", in Proceedings of Symposium

. . on Camputer and Information Sc¢ience (1972). Education--B.A., M.A., Univer-
sity of California at Los Angeles, Ph.D., University of California at

.

Berkeley.

VEROUGSTRAETE, JAMES R. (1)

i
i

5 Aésociate Director for Regional Analysis, San Diego Regional Council of
quernment;, 1970-present; Associate Professor and Project Dird;tor, Univerxr-
si&y of Tennessee, 1968-70; Tri—dbunty Regional Planning Commission, Michi-
gan, 1964-68. Publications--coauéhor, CPO RegionalyModel Sgséem: A Non-
Technical vescription (1972); Population and Housing Estimating Systems
(1971); coautlior, Urban Development Models and tine Régional Planning Proc-

- ess. Education--B.S., M.S., Miciiigan State University.

'
! .

- - -

WARE, WILLIS H, (1, 5) N

Senior Computer Scientist, Rand Corporation. Publications--The Ulti-
mate Computer (1972); Computers in Society's Future (1971); Limits of Com-
puting Power (1971); Canptuter Data Banks and.Security Controls (1970).
Education--B.S., University of Pennsylvania; M.S., Maséachusetts Institute
L of Technology; Ph.D., Princeton University. /

3

WEATHERSBY, GEORGE B. (1) -

Associate Director, National Commission on thé Financing of Post§econd—
ary Education and White House Fellow, 1973; Special Assistant to the Secre-
tary of State and White House Fellow, 1972; Associate Director, Analytical
Studies, Office of the Presiuent, University of California, 1969-72. Pub-
lications--"Educated Manpower and National Goals", in Manpower (1972); co-
author, Statewide Planning for Postsecondary Education: Issues angd Design
(1971); coauthor, Outputs of Higher Education: rtheir Identification, Mea-
surement, and Evaluatior (1970). Education--B.S., M.S., M.B.A., Univers;ty

of California at Berkeley; M.S., Ph.D., Harvarua University.
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WEINGARTEN, FRED W. (*) -

i

.t

Program Director, Special Projects, Division of Computer Research,
Mational Science Fourndation, 1972-pFesent; Directoi,-lnstltute for Eduéa-
tional Computing, The Claremont Coﬂleges, Assistant prrofessor, Department
of Computer Science, Harvey Mudd College, and Member, Faculty in Mathema-
tics, Claremont Graduate School, 1969-72. Publications--"An Educational
Computing Network"”, in Proceedings of ON-LINE 72 Conference, Brunel Uni-
versity, Uxpridge, England (1972); "An Analysis 6f Regional Computing", in
Proceedings of First Symposium of the Pacific Northwest Cooperative Cam-
puting Center (1972); An Introduction to the Educational Use of the Com-
puter (1972). Education--B.S., California Institute of Technology; M.S.,

Ph.D., Oregon State University. .

4

WEIZENBAUM, JOSEPH (4) > N

Fellow, Center for Advanced Study in the Behavioral Sciences, Stanford
University; on leave from Massachusetts Institute of Technology, where he is
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